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QUALITATIVE  MAINTENANCE  EXPERIENCE  HANDBOOK 
INTRODUCTION 


PURPOSE: 

The  Qualitative  Experience  Handbook  presents  an  assessment  of  the 
Qualitative  maintainability  features  of  selected  component  installations 
in  Navy  fighter  and  attack  airplanes.  Rather  than  being  an  evaluation 
of  the  different  airplanes,  this  survey  identifies  desirable  and  unde¬ 
sirable  features  evident  in  the  various  installations  of  the  same  compo¬ 
nent.  In  essence,  it  offers  an  opportunity  to  review  the  design  treatment 
of  components  with  significant  maintenance  histories.  This  data  can 
therefore  be  used  to  apply  the  aggregate  experience  gained  over  a  spectrum 
of  designs  and  a  broad  span  of  years,  when  making  decisions  concerning 
future  designs  of  similar  components.  It  represents  the  qualitative  im¬ 


pact  of  installation  design  on  the  man  who  must  maintain  the  airplane 


SCOPE: 

The  handbook  addresses  only  qualitative  assessment  of  each  component 
installation.  No  quantitative  factors  such  as  failure  freouency  have  been 
considered.  Rather  than  acknowledging  installation  trade-offs  routinely 
made  on  the  basis  of  maintenance  frequency,  the  observers  evaluated  each 
component  as  if  they  were  to  replace  all  components  in  the  airplane  one 
time. 

The  components  reviewed  were  limited  to  those  items  that  had  demon¬ 
strated  significant  maintenance  requirements  in  the  past.  Survey  of  cer¬ 
tain  components  was  deferred  because  the  tasks  could  be  better  evaluated 
by  demonstration  at  a  later  date.  The  survey  was  limited  to  current  Navy 
fighter  and  attack  airplanes  in  fleet  service. 


IDENTIFICATION  OF  CANDIDATE  COMPONENTS : 

Maintenance  data  from  the  3M  data  collection  system  was  collected 
for  the  period  of  September  1973  through  February  1971*.  This  data  was 
sorted  against  two  parameters;  frequency  of  maintenance  and  elapsed 
maintenance  time.  The  top  8o£  of  both  lists  were  judged  to  be  signifi¬ 
cant  in  both  frequency  and  effort  and,  therefore,  primary  contributors 
to  overall  maintenance  manpower  costs.  A  total  of  106  components  were 
selected  by  the  screening.  Some  of  these  items  could  not  be  evaluated 
adequately  because  of  the  configuration  of  the  aircraft  available  at  the 
survey  sites.  These  items,  including  engines,  engine  mounted  accessories 
and  components,  and  ordnance  items,  were  deferred  for  evaluation  at  a 
later  date. 
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SITE  SELECTION : 

The  survey  was  conducted  at  cognizant  NARFs  for  each  airplane.  Selec¬ 
tion  of  the  NARFs  as  the  site  of  the  survey  was  dictated  by  the  fact  that 
the  airplane  panels  are  normally  open  for  rework  and  the  survey  could  be 
conducted  with  negligible  disruption  of  maintenance.  This  survey  could  not 
have  been  conducted  in  an  operational  unit  without  considerable  impact  on 
the  organization's  operational  stature.  It  is  apparent,  however,  that  the 
deferred  items  should  be  demonstrated,  in  the  future,  at  an  organizational 
maintenance  unit.  .  It  is  highly  probable  that  these  demonstrations  can  be 
done  in  conjunction  with  routine  maintenance  of  the  equipment  and  will  re¬ 
quire  no  extra  effort  for  the  benefit  of  the  team. 


CONDUCT  OF  THE  PROGRAM: 

A  team,  made  up  of  two  contractor  personnel  and  two  NASCREPLANT  repre¬ 
sentatives,  visited  the  NARFs  and  received  assistance  during  the  survey  from 
appropriate  NARF  personnel.  Highly  qualified  "guides"  were  assigned  by  the 
NARFs  to  locate  components  for  the  team  and  provide  technical  information. 
Observations  were  made  at  the  airplanes  in  the  rework  facility. 

Each  component  was  viewed  in  its  location;  if  possible,  with  adjacent 
components  installed.  If  no  aircraft  with  the  equipment  installed  was 
available,  the  mounting  space  and  equipment  were  viewed  separately.  Removal 
tasks  were  described  by  knowledgable  NARF  technicians.  Since  these  tasks 
were  merely  to  define  the  scope  of  work,  no  attempt  was  made  to  match  the 
descriptions  with  procedures  contained  in  the  manual.  The  team  was  inter¬ 
ested  in  the  effort  that  was  involved  in  each  task  and  the  problems  presented 
to  the  mechanic. 

Individual  data  sheets  were  initiated  on  each  component  observed.  Each 
data  sheet  includes  the  analyst's  opinions  which  are  a  consensus  of  opinion 
of  all  team  members.  These  opinions  reflect  an  evaluation  of  the  installa¬ 
tion,  specific  good  or  bad  points  considered  relevant,  and  occasional  addi¬ 
tional  information  related  to  the  equipment  but  not  described  in  the  body 
of  the  form.  Typed  copies  of  these  data  sheets  are  included  in  the  handbook. 


NARFs  VISITED: 

Aircraft  studied  at  each  NARF  were  as  follows: 

NARF  Norfolk,  Va.:  A-6,  F-8,  F-l4 
NARF  Cherry  Point,  N.C.:  F-4,  AV-8 

NARF  Jacksonville,  Fla. :  A-7 
NARF  Pensacola,  Fla.:  A-4 


ARRANGEMENT  OF  THE  HANDBOOK: 

The  basic  information  item  in  the  handbook  is  the  component  analysis. 
This  consists  of  a  package  of  individual  data  sheets  on  a  component  for  all 
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aircraft  on  which  that  item  was  observed  and  a  summary  sheet  with  a 
brief  overview  and  descriptions  of  desirable  and  undesirable  features 
found.  It  must  be  recognized  that  the  summary  is  not  a  grade  sheet 
and  the  balance  between  desirable  or  undesirable  features  does  not 
indicate  the  relative  merits  of  the  component  installation.  An  ac¬ 
ceptable  installation  actually  rates  no  comment  unless  it  has  an 
unusually  meritorious  feature.  Undesirable  features  are  identified 
for  even  acceptable  installations.  It  will  be  normal,  then,  that 
undesirable  features  will  outnumber  desirable  features.  Identification 
of  aircraft  in  the  summaries  is  made  only  to  describe  the  installation. 
Each  summary  is  located  at  the  beginning  of  a  component  package  with 
the  data  sheets  immediately  behind. 

The  component  packages  are  arranged  in  convenient  systems  group¬ 
ings  to  facilitate  use.  The  systems  are  tabbed  for  convenience.  Edge 
marking  assists  in  locating  specific  components. 

The  handbook  is  broken  into  two  sections  for  convenience  during  use. 
Section  I  is  the  Mechanical  Systems.  Section  II  is  the  Avionics  Systems. 


TERMS  USED  IN  THE  HANDBOOK: 

Generally,  the  terms  used  are  those  supplied  by  the  NARF  techni¬ 
cians  who  assisted  in  the  program.  Unless  a  term  was  otherwise  inapnro- 
priate  or  confusing,  it  was  not  necessarily  translated  into  standard  or 
generic  terms. 


QUALITATIVE  MAINTENANCE  EXPERIENCE  HANDBOOK 


CONTENTS 

SECTICN  I:  Mechanical  Systems 

Airframe/Cockpit  Systems 
Landing  Gear  System 
Flight  Control  System 
Poorer  Plant  Installation 
Utility  Systems 

SECTION  II;  Avionics  Systems 

Instrument  Systems 
Flight  Reference/AFCS  Systems 
Communication  Systems 
Navigation  Systems 

Bomb  Navigation  and  Weapons  Control.  Systems 


ECM  Systems 


SECTION  I 

MECHANICAL  SYSTEMS 


QUALITATIVE  MATUTETOr17  Tr!CpFT,IENI,E  HANDBOOK 


Rudder  Actuator 


TE  Flap  Actuator 

Horizontal  Stabilizer /Elevator 

EE  Flap  Assembly 

TE  Flap  Assembly 

Aileron 

Rudder 

Spoiler  Assembly 
Pilot's  Stick  Grip 

Power  Plant  Installation 

Approach  Power  Compensator/Computer 
Throttle  Quadrant 

Utility  Systems 

Cabin  Temperature  Control 
Generator  Contrcl/Supervisory  Panels 
Internal  Light  Control  Panel 
Exterior  Lights 

Reservoir  (PC  or  Flight  Control) 
Liouid  Oxygen  Converter 
M6lAl  Gun/Arnmo  Drum 


AIRFRAME/COCKPIT  SYSTEMS 


COCKPIT  CANOPY 


RADOME 


EJECTION  SEAT 


CANOPY  ACTUATOR 


SEAT  ACTUATOR 


airframe/cockpit  systems 

CONTENTS 


COMPONENT 

A-4 

A-6 

A -7 

F-4 

F-8 

F-l4 

AV-8 

Cockpit  canopy 

11361 

11122 

12110 

111B4 

n/a 

11111 

12110 

Radome 

11112 

11111 

11120 

11112 

11121 

11121 

11110 

Ejection  Seat 

12110 

12110 

12210 

I223O 

12260 

12111 

12210 

Canopy  Actuator 

11365 

n/a 

12126 

12315 

12l4l 

12521 

12123 

Seat  Actuator 


12111  12142  12261  1223B  N/A  1211H  1221C 


SYSTEM: 


11 


Airframe 


NOMENCLATURE: 


Cockpit  Canopy 


A-4 :  11361 

A-6: 

11122 

A-7: 

12110 

P-8: 

F-l4: 

11111 

AV-S: 

12110 

F-4:  111B4 


GENERAL  OBSERVATIONS:  The  canopy  removal  and  replacement  varied  in  difficulty 
depending  on  size  and  weight  as  well  as  the  type  of  egress  system 
involved.  AH  systems  reauire  egress  safing. 

DESIRABLE  FEATURES:  1.  The  AV-8  canopy  is  very  simple  and,  most  of  all  light 
in  weight.  It  can  readily  be  removed  by  hand.  2.  The  A-6  and  F-l4 
canopies  had  an  excellent  installation  arrangement  that  allowed  the 
canopy  to  be  slid  off  of  the  track  or  hinge  (respectively)  without 
an  additional  disconnect  step.  3*  The  A-7  canopy  and  the  aft  canopy 
in  the  F-4  have  sufficient  overtravel  after  disconnect  of  the  actua¬ 
tor  to  allow  seat  removal.  4.  Use  of  eccentrics  such  as  in  the  A-7 
simplifies  canopy  rigging. 

UNDESIRABLE  FEATURES:  1.  The  F-4  hinge  point  fasteners  are  difficult  to  reach 
and  requires  special  positioning  of  the  canopy.  Disengagement  from 
the  hinges  is  also  a  tedious  .-job  requiring  jockeying  about  of  the 
canopy.  2.  The  A-7  canopy  removal  is  a  complex  task  requiring  ac¬ 
counting  for  shims  and  eccentrics.  3.  All  canopies  except  the  AV-8 
required  external  access  to  remove.  The  A-6  was  easiest  with  only  4 
camlocks  to  open.  The  others  involved  20  to  50  screws. 


SYSTEM:  11 


Airframe _ 

NOMOiCIATURE:  Cockpit  Canopy 


ADDITIONAL  REMARKS:  1.  Both  inflatable  and  non-inflatable  cabin  pressure 
seals  are  used.  The  inflatable  seals  reduce  criticality  of  can¬ 
opy  rigging  but  are  subject  to  wear  and  tear.  Significant  cabin 
pressure  problems  result  from  relatively  minor  seal  damage.  The 
non-inflatable  seals  require  less  care  but  canopy  rigging  is  more 
critical.  2.  The  AV-8  aircraft  has  mild  detonating  cord  (MDC) 
canopy  glass  breakers  which  provide  additional  hazard  in  canopy 
handling.  The  AV-8  MDC  system  is  totally  self  contained  in  the 
canopy  and  is  mechanically  initiated  by  the  seat.  This  is  con¬ 
venient  but  proper  safing  is  essential.  3.  The  AV-8  canopy  is 
interconnected  with  the  lower  cockpit  step.  A  step  malfunction  or 
"belly-in"  condition  will  prevent  canopy  opening.  The  F-8  canopy 
installation  was  not  observed. 
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REMOVAL :  1.  Open  canopy,  install  jury  strut 

2.  Remove  fairing  from  canopy 

3.  Remove  fairing  from  aircraft 

U.  Disconnect  seat/canopy  interlock  cable 

5.  Disconnect  electrical  line  cannon  plug 

6.  Disconnect  canopy  seal  line 

7 •  Bleed  pressure  from  bungee  cylinder 
8.  Disconnect  cylinder  rod  from  canopy  (l  bolt) 
9-  Detach  hinge  fittings  (2  bolts) 

10.  Remove  canopy  and  jury  strut 


INSTALLATION: 


1.  Reverse  of  installation 

2.  Service  bungee  cylinder 


'is 

m 


4 


a. 


I 


I 


I 


I 

I 

I 


FUNCTIONAL  CHECK: 


Latch  engagement 

Canopy  seal  and  line  for  leaks 

Cabin  Dressurization  check 


TEST  EQUIPMENT: 


"'abin  pressure  checker 


CLOSE  DP: 


Reinstall  fairings 


ANALYST'S  OPINION: 


This  is  a  good  installation.  Tasks  are  simple  with  good  access. 


The  use  of  an  inflatable  canopy  seal  requires  special  care  in  handling  to  prevent 
puncturing  of  the  seal.  An  inflatable  seal  reduces  criticality  of  canopy 
positioning  but  requires  additional  maintenance  to  replace  worn/punctured  seals. 
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WORK  UNIT  COD'c  12110 


it:  m 


AIRCRAFT  A. 


LOCATION :  Upper  Forward  Fuselage 


CUPPORT  EQUIPMENT: 


ho°  support  strut 
Canopy  sling 
Hoist 


Nitrogen  supply  (installation  onl; 
Workstand 


Counterbalance  access  panel  (50  screws)  (restricted  panel) 


REMOVAL :  1.  Open  canopy,  install  strut. 

2.  Deservice  counter  balance  cylinder. 

3.  Close  canopy, 
ii .  Remove  access. 

5.  Disconnect  actuator  &  bungee  (l  bolt) 

6.  Remove  pivot  nuts  (2),  strikers  (2),  washers  and  spacers 
(Keep  track  of  location  of  washers  and  spacers). 

7.  Install  sling. 

— Caution — Do  Not  D' '"t-irb  Eccentrics  Nhen  Peir^virf  Pivo+  Bol^s . 

8.  Remove  pivot  bolts  and  washers  (Note:  serialised). 

9 .  Lift  canopy . 

INSTALLATION :  1.  Reverse  removal  process. 

2.  Trim  canopy  as  needed 

(See  continuation  sheet) 


FUNCTIONAL  ('HP CK : 


Open,  close,  and  latch  check 
Cabin  pressurization  check 


TEST  EOUIPMENT 


Cabin  pressure  checker 


' - — — - : - :  Canopy  replacement  is  rather  complex.  Too  may  loose  parts  have  to 

be  preserved  in  the  order  or  orientation  of  removal.  Canopy  latch  rigging  is  critical! 
The  airconditioning  seal  is  difficult  to  position.  The  canopy  eccentrics  make 
adjustment  of  the  canopy  to  the  airframe  easier  than  many  canopy  installations. 
Aimnodrum  access  panel  must  be  installed  before  the  counterbalance  access  panel  is 
removed . 


CONTINUATION  SHEET: 


WORK  UNIT  CODE 

INSTALLATION : 


12110  ITEM  CANOPY  ASSEMBLY 


(Continued) 

3.  Adjust  &  rig  canopy  latching  mechanism 
1+.  Adjust  airconditioning  "donut"  seals 
5-  Reservice  counterbalance  cylinder 
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•:ORK  UNIT  CODr 


111B4 


T'H  M  Moveable  Canopy 


AIRCRAFT  F-4 


LOCATION:  Top  of  fuselage  two  canopies  one  for  each  cockpit 


SUPPORT  EQUIPMENT:  Sling  and  hoist 
Safety  strut 


ACCESS 


Aft  canopy  requires  removal  of  2  panels  (25  screws  each) 


t 


% 


I 


i  1 


ill' 
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REMOVAL : 


FWD: 


1. 

2. 

f  3* 

v  U. 

5. 

6. 

7. 

8. 

^9. 


Open  canopy  and  install  strut 

Remove  canopy  interlock  block  (1  ball  lock  pin) 

Remove  electrical  connector  (AFC  5r>6) 

Remove  nuts  from  hinge  point 
Install  sling,  remove  safety  strut 

Disconnect  actuator  attachments  (2  nuts,  bolts,  and  bushings) 
Place  selector  in  "close"  to  retract  actuator 


Lower  canopy  about  20 
Remove  canopy 


and  remove  hinge  bolts 


C^e  continuation  sheet) 


FUNCTIONAL  CHFCK : 


Raise  and  lower  canopy 
Cockpit  pressurization  check 


TEST  ECUIPMENT 


Cockpit  pressurization  checker 


U 


0 


& 


1 


il 


# 

k 
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CLOSE  UP: 


Aft:  install  accesses 


ANALYST'S  OPINION:  This  is  a  rather  difficult  installation.  Access  to  the  hinge 
nuts  is  hard  in  both  forward  and  aft  locations.  The  canopy  must  be  positioned 
specifically  to  allow  this  access.  Removal  from  the  hinge  points  is  tedious  and 
requires  jockeying  of  the  canopy,  actuation  of  the  canopy  to  disengage  the  actuator 
is  not  desirable  from  the  standpoint  of  expenditure  of  air,  hazard  to  personnel,  and 
the  extra  task. 
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CONTINUATION  SHEET: 


WORK  UNIT  CODE 


imk 


ITEM  Moveable  Canopy 


A  IRi'RAKT 


JErU 


REMOVAL:  (Continued) 


AFT: 


X  3. 

1  k. 


i  5. 

,  6. 

I  7. 
!  8. 
i  9. 
j  10. 
111. 


Remove  strut,  actuate  canopy  dosed 
Remove  accesses 
Open  canopy,  install  sling 
Disconnect  actuator 
Retract  actuator 

Lower  canopy  to  gain  access  to  hinge  nuts  and  cotter  pins 
Remove  hinge  nuts 
Remove  bolts 
Remove  canopy 


INSTALLATION: 


1.  Reverse  of  removal 

2 .  Rig  latches 


I 
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GYGTKM:  11 


Airframe 


NOMSNCLA  VUES : 

Radome 

’■UC:  A-4 :  11112 

A-6: 

11111 

A-7: 

11120 

F-o:  11121 

F-l4: 

11121 

AV-S: 

11110 

I  < 

I  i 
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GENERAL  OBSERVATIONS:  Generally,  the  radomes  are  large  and  high  off  the  ground. 
In  most  cases,  a  jury  strut  is  required  to  support  the  radome  when 
open.  The  largest  radomes  on  the  A-6,  F-4,  and  F-l4  have  slings  to 
help  removal  because  of  bulk  and  weight.  In  some  cases,  antennas  or 
other  components  are  mounted  in  the  radome. 

DESIRABLE  FEATURES:  1.  In  most  cases,  latching  mechanisms  are  simple  and 

nuickly  opened.  The  F-lU  single  latch  is  excellent.  2.  Except  for 
the  AV-8,  removal  tasks  are  kept  simple  and  require  no  additional  ac¬ 
cess.  3.  Slings  are  provided  when  size  dictates  the  need  for  extra 
help.  4.  The  A-6  radome  is  hydraulically  opened  and  has  several 
alternate  methods  of  power  to  accommodate  the  maintenance  situation. 

5.  The  A-7  jury  strut  is  attached  permanently  to  the  radome. 

UNDESIRABLE  FEATURES:  1.  Jury  struts  are  not  integral  with  the  radome  or 

mating  structure  in  several  cases.  Loss  of  struts  occurs  and  they 
are  often  tricky  to  install.  A  radome  latch  open  mechanism  would  be 
preferable.  2.  Mounting  of  other  antennas  or  unassociated  components 
in  the  radome  causes  extra  maintenance  effort  and  risk.  These  items 
should  be  airframe  mounted  and  the  radome  function  only  as  a  fair¬ 
ing.  3.  The  AV-8  radome  is  unsatisfactory.  It  requires  a  special 


SYSTEM:  11 


Airframe 


NOMENCLATURE :  Radome 


UNDESIRABLE  FEATURES:  (Cont.) 

wrench  to  open,  has  pitot/static  lines  routed  through  it  as  well 
as  several  other  components  mounted  in  it,  and  requires  prior  re¬ 
moval  of  7  access  panels.  The  nose  reaction  nozzle  is  in  the  way 
of  removal  and  it  must  be  positioned  properly  with  the  control  stick. 

ADDITIONAL  REMARKS:  It  was  noted  that  the  F-4  radome  had  a  sharp  metal  point 
which  is  quite  effective  in  reducing  rain  erosion,  one  of  the  more 
common  causes  of  radome  removal.  Blunt  noses  such  as  the  A-7  and 
A-6  are  more  vulnerable  to  rain  damage.  All  radomes  are  designed 
to  serve  their  function  of  covering  the  radar  dish  and,  except  for 
the  AV-8,  provide  quick  access  to  components  mounted  inside.  Radome 
maintenance  is  complicated  by  the  electrical  transparency  reauire- 
ments  which  make  them  a  more  complex  problem  than  is  obvious  on 


observation. 


WORK  UNIT  COD'-'  11112 


ITT-  M  RADOME 


AIRCRAFT  A-UM 


ACCESS ; 


No  access  recuired 


REMOVAL : 

1. 

Open  radome-  2  latch  fittings 

2. 

Remove  attaching  bolts  from  pivot  at  top  of  radome 

3. 

Lift  off 

INSTALLATION: 

Reverse  of  removal 

UNCTJONAL  CHECK: 


Check  mechanical  alignmen 


TR3T  ECUIPMEN3 


c:.OSE  l-F: 


None  reauirea 


ANALYST  S  OPINION :  This  is  a  good  installation.  The  radome  is  easy  to  remove. 

However,  it  is  sufficiently  high  enough  to  require  the  average  worker  to  use  a 
workstana  which  is  considered  a  drawback.  Other  than  this,  it  is  a  good  design. 


V.'OHK  UNIT  CODE  11111 


i  VSV 


Radome 


AIRCRAFT  A-6 


LOCATION:  Nose  of  Aircraft 


SUPPORT  EQUIPMENT:  Sling  to  hold  and  support  radome.  Jury  strut. 

Transportation  dolly. 

Overhead  crane. 


ACCESS ;  None 


2. 

3. 

U. 

5. 

6. 

7. 

8. 
9. 


Remove  2  bolts  cn  each  side  of  radome. 

Release  radome  latch. 

Open  radome  (can  be  opened  by  electrically  driven  pump,  handpump  in  wheel 
well,  or  handpump  in  cockpit.) 

Install  jury  strut. 

Attach  sling  to  radome. 

Remove  rod  end  attach  bolt  securing  actuator  to  radome. 

Remove  bolts  from  hinge  torque  tube. 

Remove  radome  with  sling. 

Place  radome  on  transportation  dolly. 


INSTALLATION:  1.  Reverse  of  removal. 

2.  Check  fits  of  radome. 


-’iiNC-'JONAL  CHECK :  Cycle  radome  with  hydraulic  system. 


:ui?msni 


None 


CLOSE  UP:  None 


ANALYST’S  OPINION:  Radome  should  have  mechanical  lock  open  latch  in  addition  to  the 
hydraulic  lock  to  hold  the  canopy  open.  A  latch  would  eliminate  the  need  for  a  jury 
strut.  The  jury  strut  was  not  stowed  in  the  radome,  but  should  have  provisions  for 
storing  one.  Alternate  sources  of  opening  radome  are  convenient  to  have  especially 
when  the  nose  wheel  well  hand  pump  handle  gets  lost.  This  redundancy,  however,  does 
add  weight  because  of  the  additional  plumbing  required.  The  handpump  handle  in  th« 
noae  wheel  should  possibly  be  made  o  permanent  part  of  the  handpump  assembly* 


■'1- 
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0-,v  '"'I:'  ('(‘or. 


11120 


i  . ' 


Redome 


AIRCRAFT  A -7 


LOCATION : 


Nose  of  Aircraft  Above  Engine  Inlet  Duct 


'UPPPRT  rjr.;iTP?-y.i:r:  Work  stand  to  reach  radome. 


,  *.  ‘i'rr 


None 


2. 

3- 


5- 

6. 

7. 

8. 

9. 


Release  or  loosen  one  d7.us  fastener  on  each  side  securing  ever  center  latch 
handle  in  the  stowed  position.  j 

Open  each  handle  aft  until  handle  latches  to  open  position.  j 

Rotate  locked  handle  forward  so  that  oval  shaped  eyebolt  disengages  hook  1 

in  radome.  f 

Raise  radome  and  rotate  curved  .iury  strut  from  rademe.  and  align  jury 
strut  clevis  with  fitting  located  on  fuselage  frame.  i 

Install  pip  pin  to  attach  .iury  strut  to  frame  so  that  radome  will  be  §j 

held  in  open  position.  J 

Remove  3  radome  hinge  compression  springs.  § 

Remove  3  nuts,  washers,  and  bolts  holding  hinge  pin  halves  together.  I 

Remove  pip  pin  securing  iury  strut  and  lower  radome.  i 

"Jockey"  assembly  to  one  side  or  the  other  so  that  hinge  pin  will  slide  f 

in  slots  of  fuselage  hinge  half  so  that  one  or  the  other  hinge  pin  half  f 

can  be  d.sen^aged.  (gee  continuation  sheet)  J 


*’3T  JCNA1 


No^e 


' !  TPMiNT : 


None 


tl.O"?:  UP: 


None 


ANALYSES  OPINION:  Radar  hinge  arrangement  is  functionally  simple,  but  requires 
manipulation  both  to  engage  or  disengage  hinge  pin  halves  with  radome  and  fuselage 
hinge  halves.  The  ccnseouences  are  possible  damage  to  radome  during  removal  and 
installation.  Also,  when  radar  dish  is  present,  there  is  a  very  good  chance  that 
something  on  the  dish  could  be  damaged.  This  is  because  the  technician  has  to 
stand  on  the  work  stand  directly  in  front  of  the  dish.  Removal  during  gusting  winds 
will  necessitate  having  additional  assistance  from  other  personnel  to  preclude 
losing  a  radome  to  the  wind.  The  jury  strut  fitting  attached  to  the  radome  is 
attached  to  a  fiberglass  channel  which  appears  to  flex  readily  if  care  is  not 

(See  continuation  sheet) 


1 


CONTINUATION  SHEET: 


WORK  UNIT  CODE  11120  ITEM  Radome _  AliViAKT 


REMOVAL:  (Continued) 

10.  Disengage  other  hinge  pin  and  remove  radome. 


INSTALLATION:  Reverse  of  removal. 


ANALYST’S  OPINION:  (Continued) 

exercised  when  stowing  or  unstowing  the  strut.  Strut  swivels  at  radome  attach 
fitting  which  allows  jury  strut  rotation  for  stowing  and  unstowing.  In  the 
stowed  position,  the  pip  pin  attached  to  the  clevis  end  of  strut  is  used  to 
lock  strut  in  stowed  position.  Pip  pin  is  hard  to  engage  in  stowed  position, 
hut  quite  possibly  gets  looser  with  usage.  The  radome  overcenter  latch  requires 
a  double  action  to  disengage  the  attach  hook  on  radome.  If,  for  example,  the 
dzus  fastener  either  fails  or  is  inadvertently  not  secured,  the  latch  handle  will 
remain  closed  in  the  stowed  position;  or,  in  worst  case,  only  unstow  in  flight. 
Total  disengagement  requires  that  handle  be  rotated  forward.  This  feature  seems 
like  a  good  redundant  safety  feature. 


V.’OHK  UNIT  COOK  11121 


I  TEN' 


AIRCRAFT  p-8,T 


Radome 


|  LOCATION :  Nose  of  Aircraft 


SUPPORT  EQUIPMENT:  Work  stand. 


ACCE 


None 


REMOVAL:  1. 

2. 

3. 

U. 

5. 


Fully  open  radome. 

Install  jury  strut. 
Disconnect  pitot  heat  line. 
Pull  quick  release  pin. 
Remove  radome. 


INSTALLATION :  Reverse  of  removal. 


•"-HNCTJONAI,  CHECK:  None  required. 


TEST  EQUIPMENT:  None  required. 


CLOSE  UP:  None 


ANALYST’S  OPINION:  Radome  opens  upward  requiring  that  jury  strut  be  installed  to  hold 
radurae  upen.  3Mry  strut  has  to  be  removed  from  stowed  position  in  radome  and  installed 
in  hole  in  radome  and  nose  structure  to  hold  radome  open  and  removed  and  stowed  in  radome 
when  it  is  closed.  The  jury  strut  frequently  gets  misplaced  or  lost  and  is  a  nuisance 
from  this  standpoint.  Future  designs  on  radomes  this  size  should  incorporate  a  latch 
or  locking  device  to  hold  radome  in  open  position.  If  a  jury  strut  is  used,  it  should 
not  be  separable  from  the  radome  so  that  it  will  not  be  lost. 


it 


WORK  UNIT  COD?  11121 


LOCATION:  Nose 


ITT-  M  Radome 


AIRCRAFT  F-14 


SUPPORT  EQUIPMENT :Sling  and  hoist 
Jury  Strut 


ACCESS ;  None 


REMOVAL: 


INSTALLATION: 


1.  Unlatch  (handle  under  nose)  radome 

2.  Push  radome  up,  install  jury  strut 

3.  Install  sling 

4.  Remove  actuator  (1  bolt) 

5.  Open  coax  connector 

6.  Remove  hinge  bolts  (2) 

7.  Remove  radome 

Reverse  of  removal 


FUNCTIONAL  CHECK :  None 


TEST  EQUIPMENT: 


CLOSE  l-P:  None. 


ANALYST'S  OPINION:  Except  for  size,  this  radcme  is  easily  removed.  It  has  the  disad¬ 
vantage  of  being  6  feet  off  the  ground.  The  radome  latching  mechanism  includes  a 
single  large  latching  handle  conveniently  located  on  the  right  hand  side  of  the  nose. 
If  the  radcme  is  not  latched,  the  handle  cannot  be  stowed  and  serves  as  a  very  obvious 
signal  to  that  fact.  The  requirement  to  disconnect  the  coax  cable  introduces  a  risk 
to  a  system  that  is  not  involved  in  the  maintenance  being  performed. 


*  •< 


WORK  UNIT  COD?,  HHQ 


ITI-M  Nose  Cone  Section  Structure  AIRCRAFT  AV-8 


LOCATION: 


SUPPORT  EQUIPMENT:  Special  spanner  wrench 


ACCESS ;  1  Panel  (9  screws) 

4  Panels  (2  screws) 

1  Panel  (8  screws) 

_ 1  Panel  (11  scews) _ _ _ 

REMOVAL:  1.  Disconnect  pitot  and  static  lines 

.  -  2.  Remove  cannon  plug  (l) 

3.  Disconnect  4  special  mount  bolts 

4.  Pull  back  on  stick  in  cockpit  to  position  reaction  nozzle 
shutter  to  clear 

5.  Remove  radome 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK : 


Pitot/Static  check 
Camera  function  check 


TEST  EQUIPMENT: 


Pitot/static  Checker 
Electrical  Power 


c;,OSE  UP: 


Install  panels 


ANALYST'S  OPINION:  This  is  definitely  a  bad  installation.  In  spite  of  its  small 

size,  which  should  make  removal  easy,  it  has  been  complicated  by  the  inclusion  of 
several  components  mounted  to  the  radome  interior.  Further,  routing  of  pitot/static 
lines  to  the  radome  requires  disturbance  of  an  essential  instrument  system.  Too  many 
access  panels  must  be  removed  (seven  panels  held  on  with  36  screws).  A  man  is  re¬ 
quired  to  move  the  stick  to  position  the  nozzle  to  clear  the  canopy  during  removal. 
Finally,  it  is  hard  to  justify  requiring  a  special  wrench  to  perform  the  removal  task. 
Overall,  this  has  to  be  considered  the  worst  radome  installation  among  the  aircraft 
surveyed. 


SYSTEM:  12 


NOMENCLATURE : 


Fuselage  Compartments 
Ejection  Seat 


A-4: 

12110 

A-6: 

12110 

A-7: 

12210 

F-4 :  12230 

F-8: 

12260 

F-l4: 

12111 

AV-8: 

122.10 

B  I 


!f[ 

lj[ 

!C 

-i 

J 

«  r 


11 

;/|  l 


GENERAL  OBSERVATIONS:  The  seat  installations  depended  more  on  seat  design 

than  airframe  factors.  In  most  cases,  the  canopy  had  to  be  removed 
first.  Personnel  hazard  from  various  munitions  items  used  in  seat 
function  and  the  criticality  to  pilot  safety  require  specialists  in 
handling  of  the  seat.  Seat  safing  procedures  are  reouired  on  all 
seats  and  are  not  detailed. 

DESIRABLE  FEATURES:  1.  The  A-7  seat  and  rear  seat  of  the  F-4  can  be  removed 
without  prior  canopy  removal.  This  reduces  task  effort  consider¬ 
ably.  2.  The  A-7  seat  is  light  enough  to  remove  without  a  sling. 

3.  Generally,  attachments  and  connectors  are  accessible  with  a  few 
exceptions  in  the  F-4  and  AV-8.  4.  The  A-4  has  a  removal  procedure 

decal  which  is  a  helpful  reminder  if  it  is  kept  current  with  changes 
to  the  seat  or  removal  procedures. 

UNDESIRABLE  FEATURES:  1.  Except  for  the  A-4  and  A-7,  the  seats  are  heavy  and 
difficult  to  handle.  This  is  specially  true  of  Martin-Baker  seats. 
2.  The  seat  installation  in  the  F-4  and  AV-8  have  some  disconnects 
that  are  difficult  to  reach.  3»  Two  potential  safety  hazards  exist 
in  the  AV-8:  difficulty  in  disconnecting  the  LCX  block  can  result 
in  energizing  the  bailout  bottle  and  no  safety  pin  is  available  for 
the  drogue  gun,  4.  The  F-l4  rocket  motor  is  removed  with  the  seat 


SYSTEM :  12 


Fuselage  Compartments 

NOMENCLATURE :  _ Ejection  Seat 

UNDESIRABLE  FEATURES:  (Cont.) 

and  must  be  transferred  to  the  new  seat  or  stored  awaiting  return 
of  the  original  seat.  A  storage  and  handling  problem  exists. 

ADDITIONAL  REMARKS:  The  ejection  seat  is  a  very  special  item  which  usually 
functions  only  once  in  the  life  of  the  airplane.  It  should  remain 
undisturbed  in  the  airplane  until  preventive  maintenance  is  to  be 
performed  on  it  then  should  be  easily  and  quickly  removed.  It  has 
several  critical  interfaces  with  the  rest  of  the  egress  system 
which  should  be  conveniently  located.  Components  of  other  systems 
should  not  be  located  so  that  seat  removal  is  reouired  for  access. 
This  is  not  always  accomplished  in  the  installations  studied.  Pri 
marily,  however,  the  details  of  seat  installation  and  interface 
are  determined  by  the  seat  designer  who  is  concerned  with  proper 
function  rather  than  the  airframe  designer  who  locates  it  in  the 


cockpit 


WORK  tlNfr  C01VK  1?110 


ITEM  Ejection  Seat 


AIRCRAFT  A-UM 


% 


LOCATION :  Cockpit 


SUPPORT  EQUIPMENT:  Sling 

Hoist 


Jury  Strut 

Nitrogen  servicing  equipment 


Transportation  dolly 

M 

ACCESS: 

Must  remove  canopy. 

''Q 

i 

1 

. 

a 

J 

REMOVAL:  1* 

Install  Safety  Pins 

1 

"i 

?. 

Disconnect  Lanyards 

3. 

Rem^/e  Parachute  and  Survival  Kit 

| 

h. 

Disconnect  Inertial  Reel  Hose 

1 

c. 

/  • 

Disconnect  Senuencing  System  Hoses 

■ 

6. 

Remove  Firing  Mechanism  Cover 

7. 

Disconnect  Seat  From  Catapult  (1  bolt) 

m 

s 

8. 

Attach  Sling 

3® 

?! 

9. 

Lift  From  Aircraft 

1 

1 

INSTALLATION: 

Reverse  of  removal 

J 

FUNCTIONAL  CHECK: 


Pull  test  to  check  frictional  load  on  seat. 


TEST  EQUIPMENT: 


Scale  for  pull  test. 


CLOSE  UP:  Install  canopy,  service  bungee  cylinder,  test  canopy  seal. 


ADDITIONAL  REMARKS:  Except  for  need  to  remove  canopy,  this  as  a  good  installation.  I 


Ejection  seat  maintenance  is  so  critical  to  pilot  safety  that  removal  and  installations! 
should  not  be  inhibited  by  a  major  task  like  canopy  removal.  It  was  noted  that  the  j 
A-k  has  a  decal  that  lists  canopy/seat  removal  procedures.  This  is  a  good  memory  aid® 
for  trained  personnel.  It  can  be  counterproductive  if  it  is  allowed  to  become  Sj 
noncurrent  or  if  someone  tries  to  substitute  it  for  use  of  the  manual.  % 


WOKK  UNIT  COOK  12110 


ITEM  MKGRUg  EJECTION  SEAT  AIRCRAFT 


LOCATION:  Cockpit 


SUPPORT  EQUIPMENT:  Sling  Hand  wheel 

Overhead  crane  External  electrical  power 

_ Transportation  dolly  _ _ 


ACCESS ;  Canopy  has  to  be  removed  to  gain  access  to  ejection  seats. 


REMOVAL: 


1.  Remove  canopy. 

2.  Attach  sling  to  seat  with  four  pip  pins  (two  on  top  and  two  on  bottom) 

3.  Remove  2  pip  pins  for  the  leg  restraints. 

U.  Remove  seat  ordnance.  m 

5.  Remove  quick-release  for  life  support  equipment.  9 

6.  Disconnect  electrical  disconnects. 

7.  Install  hand  wheel  to  unlock  seat  from  rail. 

8.  Hoist  seat  from  rail  and  place  on  transportation  dolly. 

(Ejection  gun  remains  with  aircraft) 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  pull  force  check  on  face  curtain  ana  handle. 
Check  operation  of  seat  position  motors. 


i 

f _ 

§  TEST  EQUIPMENT:  Force  scale  (fish  scale  type) 

t  1  T  " 

il 

it 

X 

% 

! 

i  CLOSE  UP:  Replace  canopy 


■I  ADDITIONAL  REMARKS:  Seat  fore  &  aft  seat  adjust  motor  were  reported  to  be  unreliable 

lt  and  hard  to  remove  and  replace  on  one  seat.  No  other  undesirable 

characteristics  were  noticed. 


LOCATION:  Cockpit 


i; 

i 

l 


SUPPORT  EQUIPMENT: 


72  strut 
40  strut 
DART  cover 


Spring  scale  (0-150  lb.  ft.) 


ACCESS :  Open  canopy  &  install  40°  strut 

(deflate  and  disconnect  counter  balance  cylinder,  remove  strikers) 
(disconnect  radiation  shield  hoses  (2)  &  microswitch  (3  screws) 
_ Install  72  strut _ _ _ _ 

REMOVAL :  1.  Gain  access  and  safety  seat  for  removal. 

2.  Remove  parachutes  and  survival  kit. 

3.  Disconnect  DART  lanyard  quick  release  pin  under  forward  edge  of  seat 

4.  Push  radiation  shield  up  6-8  inches  to  clear  seat 

5.  Remove  cover  from  top  of  seat  (6  screws) 

6.  *  Disconnect  seat  frcm  rocket  (1  bolt  on  top  aft  of  seat). 

7.  Lift  seat  up  rails  until  clear 

*  Subsequent  to  ACC  236,  remove  flex  line  from  top  of  rocket 
INSTALLATION :  Reverse  of  removal  procedure 


-K 

I 


3 


pan 

"m 


i 
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FUNCTIONAL  CHECK: 


Perform  go-no  go  check  when  rails  engaged 
Check  seat  alignment,  side  play 


TEST  EQUIPMENT:  None  1 

^3 


CLOSE  UP: install  40°  strut,  hookup  counterbalance  and  service,  install  strikers, 
hookup  radiation  shield  hoses  and  microswitch,  adjust  microswitch 


ANALYST  S  OPINION :  Notable  in  this  installation  is  the  ability  to  remove  the  seat  | 
withou£  prior  removal  of  the  canopy.  This  saves  a  great  deal  of  time  and  effort.  I 
The  72  strut  holds  the  canopy  securely  out  of  the  way  and  the  small  investment  of  | 
effort  required  to  disconnect  the  counterbalance  and  radiation  shield  to  allow  1 
sufficient  motion  is  more  than  repaid.  Seat  removal  is  fairly  normal  for  ejection  I 
seats  with  the  usual  cautions  and  warnings.  The  seat  is  comparatively  light  weight. I 


WORK  UNIT  CODE 


12230 


MB  Rocket  Assisted 


tt:m  Ejection  SeafcJiKsHZ _  aircraft  .fl-U 


LOCATION: 

Forward  and  aft  cockpit 

SUPPORT  EQUIPMENT:  Sling  and  hoist 

Set  of  special  unloading  tools  (to  unload  pyrotechnics  and 
explosives) 

ACCESS ; 

Forward 

Canopy  removal  required 
unless  seat  disassembled 
in  airplane 

Aft 

Canopy  removal  not  required 

1.  Remove  2  leg  restraint  lines  (1  Pip  pin  each) 
REMOVAL :  2.  Remove  2  trip  rods  (1  nut  and  bole  each) 

3.  Remove  actuator  connector  (l) 

U.  Install  starwheel  (spec  tool) 

5.  Install  sling  and  remove  seat 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Actuator  check  (raise  and  lower) 


TEST  EQUIPMENT :  Electrical  power 


CLOSE  IT:  Fwd:  Install  canopy 


ANALYST'S  OPINION:  This  is  a  heavy  seat  but  a  good  sling  is  provided.  Safety  pins 
are  adequate.  Trip  rod  and  leg  restraint  disconnect  points  are  hard  to  reach.  The 
ability  to  remove  the  seat  from  the  aft  cockpit  without  canopy  removal  is  good.  The 
front  seat  can  be  disassembled  and  removed  without  removing  the  canopy  but  this  is  con- 
|  ,  sidered  a  method  to  be  used  only  under  extraordinary  circumstances. 


’.:ckx  irri  r  coo.-.  12260 


'‘EV  — P.1ect..i1oiLl?£?.'L 


(Martin  Baker  KK-F7) 


AIRCRAFT  P-fi 


LOCATION:  Oockoit 


'UPPOHT  ECUTPMS;:::  "Cherry  Pinker"  or  crane. 

Special  support.  sliug. 
Brass  hand  vheel. 


9 


Tolly  to  support  seat. 


ACCEPT :  Seat  can  be  removed  by  either  reno'-’ing  canopy  or  by  leaving  it  in  niece. 

Vlith  canopy  removed,  batter  ac^ss  is  rained  at.  the  cost  of  having  to  perform  cockpit 
oressurization  check  after  renl^cinr  canopy. 


i-‘  •'.MO-.  /  i. :  1.  Life  support  systems  have  to  be  diccon.no  ted  nrior  to  starting  removal 
procedures. 

?.  Brass  hnr.d  ’.di^el  has  to  he  installed  on  seat  assembly  so  -‘-hat  seat  can 
be  removed  from  ejection  run. 

3.  "Cherry  Picker"  or  crane  is  required  to  l:f°  seat,  out  of  aircraft, 
k.  Removed  seat,  is  placed  on  support  or  transportation  dolly. 


INSTALLATION :  Pever.se  of  remov-’i. 


ii 


:•  4 


L 


3  — 

!L- 


-"ii  "  jQNAI.  <’:L-.TK :  Measured  pull  checks  are  made  of  firing  mechanism  handles  with 

soring  scale. 


Spring  scale  ("fish  scale")  reouired  to  check  handle  forces. 


'TOSS  UP: 


Replace  canopy  (if  removed). 


•**  * 
i~ 

ft 

i  F 
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ANALYST'S  OPINION:  An  ejection  seat  assembly  is  relatively  large  and  heavy  requiring 
special  support  equipment  to  lift  and  support  seat  asseribly.  Some  support  equipment  is 
necessary  due  to  the  size  and  -..’eight  of  an  ejection  seat  assembly.  This  requirement 
does  not  seem  unreasonable.  Removal  procedures  coul ^  possibly  be  simplified  by  having 
a  canopy  that  is  removed  easily  or  by  having  a  canopy  that  has  a  large  enough  "canopy- 
open"  angle  that  allows  seat  removal  without  removing  the  canopy. 
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WORK  UNIT  CODE  12111 


ITEM  MKGRU7A' 


AIRCRAFT  F-14 


LOCATION :  Cockpit  -  front  &  rear 


SUPPORT  EQUIPMENT:  Hoist,  Sling 

Lockout  Handle 


Seat  Dolly- 

External  Electrical  Power 


ACCESS :  Remove  canopy 


REMOVAL: 


Raise  seat 

Disconnect  oxygen  line  (quick  disconnect) 
Disconnect  leg  straps  (2  ball  lock  pins) 
Disconnect  seat  position  electrical  plug 
Disconnect  2  rods  at  back  of  seat  (2  bolts  ea.) 
Install  hoist 

Lock  detent  with  lockout  handle 
Hoist  seat,  place  on  dolly 
Remove  rocket  rack 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Check  positioning 

check  oxygen  hookup 


TEST  EQUIPMENT:  External  Electrical  Power 


CLOSE  UP:  Install  canopy 


ANALYST'S  OPINICK :  This  assembly  also  includes  a  ballistics  mechanism  that  remains 
in  the  airplane  during  removal.  The  rocket  mechanism  also  is  removed  installed 
on  the  new  seat.  Although  this  eliminates  the  hazard  of  transporting  and  handling 
of  the  rocket  in  the  shop,  it  is  an  additional  significant  task  and  presents  a 
storage  problem  if  the  replacement  seat  is  not  imediately  available.  Normally, 
canopy  removal  would  be  considered  a  deficiency.  In  this  case,  the  removal  is  so 
simplified  that  it  can’t  be  faulted.  Any  canopy  has  to  be  overextended  for  seat 
removal.  The  F-14  requires  only  the  additional  task  of  lifting  it  free  and  placing 
it  out  of  the  way. 
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WORK  UNIT  COD?.  12210 


IT?M  E-iection  Seat 


aircraft  av-8 


LOCATION :  Cockpit 


SUPPORT  EQUIPMENT:  Set  of  special  tools  to  unload  pyrotechnics  and  explosives 

Sling  &  hoist 


ACCESf 


Remove  canopy 


REMOVAL :  1.  Disconnect  leg  restraint  lines  (2  ball  lock  pins) 

2.  Remove  trip  rod  (l  ball,  lock  pin) 

3.  Disconnect  IFF  switch  (l  ball  lock  pin) 

4.  Disconnect  lower  LOX  block  (l  quick  disconnect) 

5.  Install  star  wheel  (special  tool) 

6.  Install  sling 

7.  Remove  seat 

8.  Complete  pyrotechnics  from  Seat 


Af 
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INSTALLATION :  Reverse  of  removal 

NOTE:  Hook  up  electrical  disconnect  for  actuator  during  installation  (automatic 
release  during  removal). 


FUNCTIONAL  CHECK : 


Seat  actuator  check 


% 


ift 


TEST  EQUIPMENT: 


Electrical  cower 


I [ 
*  ft  I 


*$ 


<  . 
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CLOSE  UP:  Install  canopy 


ANALYST'S  OPINION :  The  seat  is  quite  heavy  and  it  is  difficult  to  get  to  seme 
disconnects,  particularly  the  LOX  Block  (can  actuate  bottle)  and  actuator  cannon 
plug.  Leg  restraint  pins  are  difficult  to  reach  -  not  much  roan  available  in 
small  cockpit.  Hie  sling  is  locally  manufactured.  NARF  personnel  say  none  is 
available. 

***  Safety  Note:  te-  .t-y  pin  is  needed  for  drogue  gun.  Provisions  are  in  the 

gun  but  no  pin  is  <.vailn  -le.  NARF  uses  pip  pin  from  trip  rod.  Without  the  pin. 


(See  continuation  sheet) 


SYSTEM:  11 _ Airframe/l2  Fuselage  Compartments 

NOMENCLATURE:  Canopy  Actuator 


A-4: 

11365 

A-6: 

A-7:  12126 

F-4;  12315 

F-8: 

12141 

F-l4:  12521 

AV-S :  12123 

GENERAL  OBSERVATIONS:  The  method  of  assisting  the  pilot  to  open  the  canopy  varies 
considerably  from  one  airplane  to  another  and  does  not  lend  itself  very 
well  to  comparison.  The  AV-8,  A-4,  A-7  and  F-8  have  assists  to  manual 
opening  while  the  F-4,  A-6,  and  F-l4  have  powered  canopies.  Canopy  size 
and  weight  dictate  complexity  and  associated  maintainability  problems. 
The  A-6  and  AV-8  canopies  slide  aft  to  open.  The  others  are  aft  hinged 
"clamshell"  types.  Significant  differences  in  type  and  location  of 
actuators  results. 

DESIRABLE  FEATURES:  1.  The  simpler  assist  methods  are  easier  to  get  to  usually 
and  are  smaller.  The  AV-8  is  the  simplest  consisting  of  two  simple 
bungee  cords  which  if  not  broken  are  quite  easily  replaced.  2.  Jury 
struts  are  used  to  support  the  "clamshell"  type  canopies  during  actua¬ 
tor  removal.  The  F-8  strut  is  also  used  as  a  reference  in  rigging. 

3.  The  F-14  actuator  uses  different  connectors  on  each  pneumatic  line 
to  prevent  improper  hookup.  4.  The  A-4  actuator  is  the  most  access¬ 
ible  with  no  requirement  to  remove  any  panel  or  component  for  access. 

5.  The  F-8  uses  a  locknut  rather  than  a  cotter  pin. 

UNDESIRABLE  FEATURES:  1.  Powered  canopies  have  large  actuators  and  in  the  case 
of  the  F-4  and  F-l4  access  requires  seat  removal.  Access  in  the  F-4 
is  especially  bad.  2.  Access  on  the  F-8  canopy  deck  is  difficult. 

This  was  overcome  in  the  A-7  by  adding  a  50  screw  access  panel. 
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NOMENCLATURE :  Canopy  Actuator 


UNDESIRABLE  FEATURES:  (Cont.) 

3.  The  AV-8  bungee  cord,  if  broken,  requires  removal  of  several 
components  to  thread  the  new  cord  around  the  sheaves. 

ADDITIONAL  REMARKS:  The  AV-8  bungee  cord  is  located  in  the  nose  wheel  well 
and  connected  to  the  canopy  by  cables.  A  very  simple  system  made 
possible  by  a  light  canopy.  Of  the  assisted  canopies,  the  AV-8 
is  the  simplest,  the  A-4  is  the  easiest  to  remove,  the  F-8  is  the 
most  difficult,  and  the  A-7  requires  the  most  access  effort  but 
is  fairly  easy  to  remove.  The  powered  canopies  of  the  F-lU  the 
best  and  the  F-4  the  hardest  to  remove,  but  both  are  less  acces¬ 
sible  than  the  assist  actuators.  The  A-6  was  not  observed. 
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REMOVAL : 


1.  Open  canopy 

2.  Install  jury  strut 

3.  Release  Nitrogen  pressure 

4.  Remove  canopy  attach  bolt 

5.  Disconnect  canopy  jettison  actuating  line 

6.  Remove  lower  attach  bolt 

7.  Lift  out  of  aircraft 


INSTALLATION: 


1.  Reverse  of  removal 

2.  Service  Bungee  cylinder 


FUNCTIONAL  CHEICK : 

Actuate  to  insure  proper  operation 


Oy; 
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WORK  UNIT  CODE  22126 


ITIM  Gmow 
Cylinder 


AIRCRAFT  A-7 


LOCATION:  Cockpit,  aft  of  seat 


SUPPORT  EQUIPMENT:  40  strut 

Nitrogen  Servicing  Equipment 
Workstand  _ 


f CCESS  :  Access  panel  (50  screws)  (restricted  panel) 


.  REMOVAL :  1.  Open  canopy,  install  strut,  deflate  counter  balance  cylinder 

2.  Close  canopy,  remove  access 

3.  Remove  upper  and  lower  bolts  -  keep  3hims. 

4.  Remove  counter  balance  cylinder 

INSTALLATION:  1.  Reverse  removal  procedure 

2.  Re-service  counterbalance  cylinder 


FUNCTIONAL  CHECK:  Check  canopy  by  opening  and  closing 


\  TEST  EQUIPMENT:  None 

! 


CLOSE  UP:  Install  panel 


|  ANALYST 1 g  opinion :  Ammo  drum  access  panel  must  be  installed  if  counterbalance  panel 

i  is  off  with  counterbalance  serviced.  Access  is  good  except  for  the  50  screws  required 

in  the  access  panel.  Tasks  are  fairly  simple. 
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WORK  UNIT  CODE  1231' 


AIRCRAFT  F-4 


jj _ I  TIM  Retract  Cylinder 

(Canopy  Actuator) 


4g 

LOCATION:  Behind  Seat,  Each  Cockpit  | 


SUPPORT  EQUIPMENT:  Canopy  Safety  Strut  (Aft  Canopy) 

Nitrogen  Servicing  Equipment 


ACCESS;  Forward:  Remove  canopy,  seat,  and  radar  scope  and  rack  in  aft  cockpit 


Aft:  Remove  seat  and  1  access  panel  (48  screws) 


•i1 


REMOVAL:  Aft:  (Seat  removed)  I 

1.  Install  strut  j 

2.  Bleed  three  pneumatic  bottles  (1  in  radome,  1  LGX  compt,  1  behind  door  #23J| 

3.  Remove  canopy  damper  (2  bolts)  1 

4.  Disconnect  canopy  actuator  pressure  lines  and  stow  inside  door  j 

5.  Remove  sound  proofing  on  access  panel  (glued  on)  f 

6.  Remove  access  panel 

7.  Remove  lower  attach  bolt,  bushing 

8.  Remove  upper  attach  bolt,  bushing 

9.  Remove  actuator 


(See  Continuation  Sheet) 


FUNCTIONAL  CHECK: 


Leak  check  pneumatic  system 
Operate  canopy 


TEST  EQUIPMENT: 


None,  however  additional  pneumatic  service  may  be  required 
on  completion. 


if 


CLOSE  UP:  Install  removed  items  jj 
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ANALYST'S  OPINION:  This  is  a  difficult  installation.  NARF  personnel  indicate  that  M 
re'Bovar*'can'be~ac:complished  in  the  aft  cockpit  without  removing  the  seat  but  they  j 
consider  it  too  hazardous  to  do  routinely.  Working  position  is  awkward.  The  glued  | 
on  sound  proofing  over  the  aft  access  panel  is  bad.  The  requirement  to  remove  the  radas 
scope  rack  during  removal  of  the  forward  actuator  is  worse.  | 
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’OHK  UHIT  COi)K  12141 


f?SK  CANOPY  ACTUATOR 
CYLINDEP/DAMFER 


AIRCRAFT  F-8 


4  i- 


LOCATION :  Aft  canopy  deck  behind  ejection  seat. 


SUPPORT  EQUIPMENT:  Canopy  jury  strut  and  normal  hand  tools. 


ACCESS ;  Cylinder/ damper  is  hard  to  get  to  because  of  angle  (approximately  45°) 
formed  by  open  canopy  and  canopy  deck.  Canopy  angle  and  location  of 
cylinder  rod  end  make  access  to  bolt  securing  cylinder  rod  end  to 
_ canopy  difficult. _ _ 

REMOVAL:  1.  install  jury  strut 

2.  Secure  canopy  firing  mechanism  and  remove  canopy  firing  mechanism. 

3.  Remove  locknut  and  bolt  securing  actuator  rod  end  to  canopy. 

4.  Disconnect  canopy  hook  release  arm. 

5 ♦  Remove  bolt  and  nut  securing  actuator  lug  end  to  canopy  deck,  and 
remove  actuator . 

INSTAI.LATION ;  Cylinder  is  a  prerigged  assembly,  but  rod  end  may  require  adjustment 
when  installed.  Jury  strut  supporting  canopy  acts  as  a  rigging  tool 
for  adjusting  the  rod  end,  if  required. 

Reverse  of  removal 


EUNC’IONAL  CHECK:  Open  and  close  canopy  and  check  for  proper  damping  action. 


TEST  EQUIPMENT: 


CLOSE  UP: 


ANALYST'S  OPINION:  Bolt  and  nut  securing  rod  end  of  cylinder /damper  to  canopy 

is  difficult  to  remove  because  of  having  to  work  behind  and  above  the  ejection  seat 
in  a  relatively  hidden  area.  A  locknut  and  bolt  are  used  to  secure  the  rod  end. 

This  eases  the  removal  tasks  by  not  having  to  work  at  removing  a  cotter  key.  Improved 
access  to  cylinder/ damper  rod  end  would  improve  remove  and  replace  capability. 


WORK  UNIT  CODE  12521 


ITI-M 


AIRCRAFT  £d& _ 


LOCATION :  Behind  rear  seat,  aft  cockpit 


SUPPORT  EQUIPMENT:  Nitrogen  Servicing  Eqe lament 


ACCESS ;  Remove  canopy  and  rear  seat 


i 

s 


i 
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REMOVAL:  1. 

2. 

3. 

4. 

5. 

6. 
7. 


Relieve  pneumatic  bottle  (NLG  well) 
Disconnect  2  pneumatic  lines  (B-nuts) 
Disconnect  gas  generator 
Retract  piston  manually 
Disconnect  lower  support  (l  bolt) 

Remove  actuator 

Remove  gas  generator  from  actuator  (clamp) 


INSTALLATION:  1.  Reverse  of  removal 

2 .  Reservice  pneumatic  bottle 


»  4. 

*  t' 


FUNCTIONAL  CHECK:  Operate  canopy 


I  ! 


TEST  EQUIPMENT:  None 


CLOSE  UP:  install  canopy  &  seat 


Jr 

4  ■ 

f  . 


ANALYST’S  OPINION:  A  good  job  of  "de-murphying"  has  been  done  by  using  different 
connectors  on  the  pneumatic  lines  to  prevent  improper  hookup.  It  is  not  desireable 
to  require  seat  removal  to  work  on  this  actuator.  Access  time  exceeds  task  time  by 
a  substantial  margin. 


tiO.'K  UNIT  CODE  12123 _ ITT-M  Plastic  Cord  AIRCRAFT  AV 

(canopy  Actuator) 


LOCATION :  Nose  Wheel  Well  (one  cord  on  each  side  of  veil) 


SUPPORT  EQUIPMENT:  Hydraulic  Power  and  Servicing  Equipment  (RH  only) 
Small  Work  Stand 


ACCESS ;  LH:  Linkage  plate  (10  screws)  (linkage  need  not  be  disconnected) 
RH:  Remove  forward  .;ose  steering  accumulator 


REMOVAL :  1.  Disconnect  bungee  at  cable  (pin) 

2.  Remove  pulley  (1  bolt) 

3.  Disconnect  bungee  at  airframe  (hooked) 


INSTALLATION: 


1.  Reverse  of  removal 

2.  Adjust  cable  tension 

3.  Reservice  and  bleed  nose  gear  steering  (RH  bungee) 
after  re-installation 


FUNCTIONAL  CHECK:  Operate  canopy 

Check  nose  gear  steering 


TEST  EQUIPMENT:  Hydraulic  Power 


CLOSE  UP:  IN:  Re-install  linkage  plate 
RH:  Re-install  accumulator 


ANALYST’S  OPINION:  Very  uncomplicated  device.  The  bungee  cord  ia  adequate  for  the 
job  and  requires  no  servicing.  The  airframe  attachment  point  is  very  high  in  the 
nosewheel  well  and  assistance  is  needed  to  reach  it.  The  procedure  outlined  pre¬ 
sumes  a  broken  cord  and  is  not  good  because  of  the  disturbance  of  other  systems 
while  gaining  access  to  the  pulley  so  a  new  cord  can  be  threaded  through.  If  the 
cord  is  merely  worn,  it  can  be  hooked  to  the  new  one  and  used  to  pull  the  new  cord 
into  position.  This  installation  also  emphasizes  the  extreme  overuse  of  the  nose 


(See  Continuation  Sheet) 
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CONTINUATION  SHEET: 


WORK  UNIT  CODE  12123 _  ITEM  Plastic  Cord  AIRCRAFT  AV-8 

(Canopy  Actuator) 


ANALYST'S  OPINION:  (continued) 


wheel  well  for  component  installation.  It  is  very  crowded.  This  can  be  partially 
cused  by  the  small  airframe  size  and  requirement  for  light  weight.  Investment 
seme  judiciously  placed  exterior  access  panels  (which  was  done  so  well  in  other 
eas  of  the  airplane)  would  help  tremendously.  This  area  is  narrow,  very  deep  at 
the  aft  end,  and  the  open  fairing  doors  do  not  provide  sufficient  easy  access  to 
overcome  the  difficulties  involved  in  working  here. 


SYSTEM:  12 

IJOMSNC  LATURE : 


Fuselage  Compartments 


Seat  Actuator 


MIC :  A-k :  12111 

A-6: 

12142 

A-7: 

12261 

F-4:  122 3B 

F-o: 

F-i^: 

1211H 

AV-S: 

1221C 

wKNERAL  OBSERVATIONS:  Except  for  the  A-6,  this  component  requires  seat  removal. 

In  most  cases,  the  actuator  is  part  of  the  seat  and  is  a  shop  removal 
item.  This  item  is  the  most  common  cause  of  unscheduled  seat  mainte¬ 
nance  and  should  be  removable  in  the  airplsne  without  prior  seat  re¬ 
moval. 

DESIRABLE  FEATURES:  1.  The  A-6  actuator  is  accessible  without  removing  the 
seat.  2.  Except  for  the  A-6  and  F-l4,  removal  and  installation  is 
simple  once  access  has  been  gained. 

UNDESIRABLE  FEATURES:  I.  Except  for  the  A-6,  the  seat  must  be  removed  to  gain 
access  to  the  actuator.  2.  The  F-l4  actuator  reouires  accurate 
shimming  to  avoid  interference  with  the  frame.  3.  The  A-6  reouires 
cutting  and  splicing  of  wires,  a  disconnect  plug  is  required. 

4.  The  A-6  also  reouires  spreading  of  the  motor  support  frame  to 
free  the  motor. 

ADDITIONAL  REMARKS:  The  A-6  actually  has  two  actuators:  the  tilt  motor  dis¬ 
cussed  here  and  the  fore  and  aft  actuator  discussed  in  the  comments 
on  the  ejection  seat  (WUC  12110)  data  sheet.  Looking  at  recent  seat 
designs  indicates  a  trend  to  allow  removal  of  the  actuator  with  the 
seat  installed.  This  should  be  encouraged. 


WORK  UNIT  CODr 


ITT-M 


AIRCRAFT 


LOCATION :  Attached  to  Lover  Section  of  Canted  Bulkhead  in  Cockpit  Behind 
Ejection  Seat 

SUPPORT  EQUIPMENT:  Hone 


ACCESS ;  Must  remove  canopy  and  ejection  seat  to  gain  access. 


REMOVAL :  1.  Disconnect  electrical  line 

2.  Remove  attacn  bolts  (2) 

3-  Lift  out 

INSTALLATION :  Reverse  of  removal 
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FUNCTIONAL  CHECK : 


Height  trend 
Parallel  alignment 
Operate  seat 


TEST  EQUIPMENT: 


External  electrical  power 


CLOSE  UP: 


Re-install  seat  and  canopy  and  make  appropriate  functional  checks 


ANALYST’S  OPINION:  .  .  .......  o  *  ,c  .  .  .  v  .  .. 

-  It  is  a  shame  that  what  is  a  3  step,  15  minute  job  should 

require  several  hours  to  gain  and  close  access.  Removal  of  seat  and  canopy  to 

replace  this  actuator  is  not  acceptable  in  future  designs.  It  can  be  avoided. 

Other  than  this,  the  installation  is  excellent. 


External  electrical  power 


rUPPOH?  ECUTFJvR!!'?: 


ACCE.T :  Open  canopy 

Left  tilt  motor  is  accessible,  but  right  side  is  not  as  accessible. 


s'v-'OV '  I, : 


1.  Adjust  seat  full  forward 

2.  Remove  1  bolt  securing  screw  jack  to  seat  tilt  "A"  frame. 

3-  Cut  electrical  wires  at  slice  zone. 

4.  Remove  fasteners  on  motor  support  frame  and  spread  frame  in  order 
remove  tilt  motor. 

5.  Support  tilt  motor,  remove  tilt  motor  trunnion  from  supporting 
structure 

6.  Remove  tilt  motor 


INSTALLATION :  Reverse  of  removal 


■-"ff-r-  JONAI- 


Cycle  seat  with  at  least  a  175  lb.  man  sitting  in  seat. 


HIPKENT: 


External  electric  power 


CLOSE  U?;  Close  canopy 


ANALYST'S  OPINION:  Sometimes  a  new  tilt  motor  will  not  lift  the  weight  of  a  175  lb. 

man  sitting  in  the  seat.  Some  motors  would  stall  out  and  not  lift  the  combined  weight 
of  a  man  and  the  seat.  A  motor  of  larger  capacity  should  have  been  used  to  do  tne  job. 
Instead  of  cutting  and  splicing  the  tilt  motor  electric  wires,  a  connector  should  have 
been  used  which  would  reduce  the  time  necessary  to  replace  an  actuator  by  not  havir^ 
to  splice  the  electrical  connections.  Another  arrangement  should  have  been  devised 
that  would  have  not  required  loosening  or  removing  some  of  the  frame  support  hardware 
so  that  the  frame  could  be  spread  enough  to  take  motor  out  of  frame. 


1 

WORK  UNIT  COD?.  12261  _ ITI-M  Spat.  A  d  i  n  st.  A r-tn . a -hn-r  AIRCRAFT  a~?  I 


LOCATION :  Cockpit 


FUPPORT  EQUIPMENT:  None 


ACCESS ;  Open  canopy  and  install  40°  strut 

(deflate  and  disconnect  counter  balance  cylinder,  remove  strikers) 
(disconnect  radiation  shield  hoses  (2)  and  microswitch  (3  screws) 
_ Install  72  strut  and  remove  ejection  seat. _ 


REMOVAL : 


1.  Remove  rocket  (4  bolts)  (prior  to  AFC  321/ACC  236  remove  2  flex  lines) 

2.  Disconnect  plug  and  two  (2)  clamps 

3.  Remove  two  (2)  bolts,  nuts  and  washer 

4 .  Remove  actuator 


INSTALLATION : 


1.  Reinstall  in  reverse  order  cf  removal 


I 


FUNCTIONAL  CrTcCK: 


Perform  operational  check  of  seat  adjustment  actuator. 


TEST  EQUIPMENT: 


External  electric  power 


C:-OSE  Ur:  install  ejection  seat- 


AKALYST*S  OPINION :  Requirement  to  remove  seat  to  gain  access  is  unfortunate.  This  is 
a  case  where  access  effort  greatly  exceeds  task  time  and  requires  the  services  of 
specially  trained  personnel.  Actual  removal  tasks  are  quite  simple.  It  would  be 
worth  increasing  complexity  of  the  installation  to  produce  a  design  that  allows 
removal  without  prior  seat  removal. 
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WORK  UNIT  CODE  122  3B 


WOP  a  UNIT  CODE.  1211H 


ITT  M  Seat  Actuator 


AIRCRAFT  F-l4 


LOCATION :  Behind  and  part  of  ejection  seat 


SUPPORT  EQUIPMENT  None 


ACCESS ;  Remove  seat  and  canopy 


REMOVAL : 


INSTALLATION: 


(This  task  is  normally  done  in  the  seat  shop  rather  than  at  the  airplane). 

1.  Disconnect  power  inertia  reel 

2.  Support  seat  bucket 

3.  Remove  bolt  attaching  actuator  to  main  beam  (upper) 

4.  Lower  seat  bucket 

5.  Remove  bolt,  nut,  and  shims  at  actuator  lower  attach  point  (record 
number  and  location  of  shims) 

6 .  Remove  actuator 

Reverse  of  removal  (ensure  proper  reinstallation  of  shims). 
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FUNCTIONAL  CHECK:  Raise  and  lower  seat 


s5 


TEST  ECUIPME3TT:  Electrical  power 


« 


CLOSE  UP:  Install  seat  and  canopy  i 

•Sj 


ANALYST'S  OPINION:  The  actuator  is  the  most  common  source  of  unscheduled  maintenance  | 
on  the  seat.  Requiring  seat  removal  and  subsequent  shop  effort  to  replace  this  item  f 
places  an  unnecessary  burden  on  maintenance.  Further,  it  does  not  3eem  reasonable  to  1 
have  tolerances  so  close  on  this  device  that  accurate  shimming  is  required.  Certainly 
function  of  the  actuator  is  not  that  critical.  Opening  up  of  clearances  with  the  seat  § 
components  would  improve  this  immensely.  1 
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LANDING  GEAR  SYSTEM 


MLG  WHEEL  AND  TIRE 


NLG  WHEEL  AND  TIRE 


MLG  WHEEL  BRAKE 


MLG  SHOCK  STRUT 


NLG  SHOCK  STRUT 


NOSE  WHEEL  STEERING  UNIT 


ARRESTING  HOOK  ASSEMBLY 


BRAKE  CONTROL  VALVE 


EMERGENCY  AIR  BOTTLE 


LANDING  GEAR  SYSTEM 


CONTENTS 


COMPONENT 

A-4 

A -6 

A -7 

F-U 

P-8 

F-l4 

AV-‘! 

MLG  Wheel  and  Tire 

13143 

13511 

13131 

13251 

13411 

13511 
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SYSTEM:  13 


Landing  Gear 


NOMENCLATURE: 


Main  Landing  Gear  Wheel  and  Tire  Assembly 


’■JUC:  A-L;  13143  a-6:  13511  A-7:  13131  F-4:  13251 

F-S:  13411  F-14:  13511  AV-8:  13511 

GENERAL  OBSERVATIONS:  Good  access  in  all  observed  aircraft.  Tasks  are  similar 
in  nature  with  minor  differences  in  task  difficulty.  It  was  noted 
that  high  wing  airplanes  tend  to  provide  better  working  space  around 
the  wheel.  Wheel  bearings  are  cleaned  and  relubricated  during  wheel 
change  on  all  aircraft. 

DESIRABLE  FEATURES:  1.  Most  wheels  with  anti-skid  devices  reouired  no  special 
effort  except  reasonable  care  to  avoid  damage.  2.  All  aircraft  but 
one  required  standard  tools  to  accomplish  tasks.  3.  The  novel  ar¬ 
rangement  of  the  AV-8  with  the  bearings  in  the  strut  and  an  axle  that 
turns  with  both  wheels  should  provide  optimum  bearing  maintenance  by 
divorcing  its  frequency  of  lubrication  from  -unscheduled  tire  removal. 

4.  The  F-l4  false  axle  is  another  good  method  of  simplifying  the  task. 

UNDESIRABLE  FEATURES:  1.  One  aircraft  (A-6)  includes  anti-skid  drive  in  the 
hubcap  which  could  be  aligned  improperly  resulting  in  degraded  anti¬ 
skid  function.  2.  All  aircraft  with  dual  or  multiple  disc  brakes 
have  problems  holding  the  discs  in  alignment  during  wheel  change.  The 
F-4  solves  this  by  tieing  the  emergency  brake.  3.  The  A-7  inner  wheel 
bearing  is  difficult  to  remove  for  cleaning  and  repacking.  The  F-4 
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SYSTEM:  13 _ Landing  Gear _ 

NOMENCLATURE :  _ Main  Landing  Gear  Wheel  and  Tire  Assembly 

UNDESIRABLE  FEATURES:  (Cont.) 

inner  bearing  is  part  of  the  brake*  k .  The  AV-8  right  and  left 
wheels  are  not  interchangeable  because  of  the  anti-skid  exciter  be¬ 
ing  only  on  the  right. 

ADDITIONAL  REMARKS:  1.  Wheels  should  be  designed  so  that  no  critical  align¬ 
ment  tasks  are  required.  Anti-skid  devices  should  be  assembled  into 
the  wheel  to  avoid  separate  alignment  step.  Disc  brakes  should  be 
designed  to  hold  alignment  after  removal  of  wheel  (i.e.  method  of 
locking  brakes  to  hold  discs,  etc.).  2.  Tire  changes  are  frequent 
tasks  and  nearly  always  accomplished  as  unscheduled  maintenance, 
special  tools  should  be  avoided.  3.  Wheel  bearings  should  be  de¬ 
signed  to  avoid  difficulties  in  removal.  Bearing  damage  or  inade¬ 
quate  lubrication  can  be  minimized  if  bearings  are  easily  removed 


without  using  tools. 
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J  WORK  UNIT  CODE  131^3  ITEM  MLS  Wheel  &  Tire  AIRCRAFT  A-4m 

2 


LOCATION :  MLG  Strut 


SUPPORT  EQUIPMENT:  Wheel  Jack 

Tire  Servicing  Enuipment 


ACCESS;  No  access  required. 


REMOVAL: 


1. 

2. 

3. 

4. 

5. 


Jack  Landing  Gear  Strut 
Deflate  Tire 

Remove  Lockring  and  Cover 
Remove  Retainer  Nut  and  Washer 
Remove  Wheel 


INSTALLATION :  Reverse  of  removal 


:1 


FUNCTIONAL  CHECK: 


None 


r 


TEST  EQUIPMENT:  None 


CLOSE  UP:  None  Reouired 


ANALYST’S  OPINION:  Low  wing  reduces  working  space  around  wheel, 
install ation  is  cood.  si male  to  work  on. 


Otherwise, 


. mm . . ms . a . 
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V.'OH'K  UNIT  COOK  135 H 


iVrA'  MIC  WHEEL  &  TIRE  ASSY  AIRCRAFT  A-6 


LOCATION:  MLG  SHOCK  STRUT 


SUPPORT  EQUIPMENT: 


Aircraft  jacks.  Strut  or  wing  jacks. 
Nitrogen  servicing  bottle. 


Special  Wrench  for  axle  nut. 


mu 


« 
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ACCESS :  No  access  required. 


j: 
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RKMOVA  I. :  1.  Jack  landing  gear  strut 

2 .  Deflate  tire , 

3.  Remove  spring  locking  device  securing  hub  cap  and  remove  hub  cap. 

4.  Remove  axle  nut  security  device 

5 .  Use  special  wrench  to  back  of  axle  nut  and  remove  nut . 

6.  Remove  washer  and  pull  wheel  off  axle. 


INSTALLATION: 


1.  Align  brake  discs  before  installing  wheel. 

2.  Install  wheel  and  tighten  axle  nut  .o  seat  bearing  and  back  off  to 
nearest  hole. 

3.  Install  axle  nut  security  device. 

4.  Align  hub  cap  so  that  anti-skid  drive  key  is  aligned  and  install 
lock  ring. 

5.  Inflate  tire  to  specified  value. 

6.  Remove  jack. 


-"'UNCJONAI.  CHECK :  None 


■  i _ 

if-  TK7T  EQUIPMENT: 


None 


CLOSE  UP:  None  required 


a; 
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% 
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ANALYST’S  OPINION:  Hub  cap  excluded  contaminants  and  provides  drive  for  the  anti-skid 
system.  An  alignment  key  is  provided,  but  NARF  HORVA  indicates  that  hub  cap  can  be 
installed  incorrectly.  Another  key  indexing  device  is  required  that  will  eliminate 
installing  hub  cap  with  key  not  engaged.  Consequences  of  installing  hub  cap  incorrectly 
can  result  in  anti-skid  system  malfunctions. 


s 


LOCATION: 


Bottom  of  Main  LG  strut 


UPPORT  EQUIPMENT: 


jacks  Brake  rotor  alignment 

Axle  nut  wrench  Tire  inflation  equipment 

Inner  bearing  rudder  protractor 


REMOVAL : 


INSTALLATION: 


.  Jack  strut 
.  Deflate  tire 
.  Remove  2  safety  bolts 
.  Remove  axle  nut 

.  Remove  wheel  -  install  bearing  protector 
(inner  bearing  is  part  of  brake  assembly) 

Reverse  of  removal 

(brake  rotor  alignment  tool  aligns  brake  -  hold  with  emergency 
brake.  Tied  in  engage  position) 


FUNCTIONAL  CHECK:  Spin  check 


ANALYST'S  OPINION:  This  wheel  is  heavy  and  difficult  to  handle .  Except  for  the  inner 
bearing,  it  is  a  good  installation.  The  inner  bearing  is  part  of  the  brake  assembly 
and  requires  protection  while  exposed  with  the  wheel  removed.  It  also  is  difficult 
(or  impossible)  to  lubricate  during  a  wheel  change.  A  brake  rotor  alignment  tool  is 
an  excellent  aid  in  making  a  wheel  installation.  The  tool  aligns  the  rotors  which 
are  then  held  by  application  of  emergency  brake  pressure  as  the  wheel  is  slipped  on. 

(See  Continutation  Sheet) 


. . .  ^ 


CONTINUATION  SHEET: 


WORK  UNIT  CODE  13251  _  ITEM  MLG  Wheel  andTire  AIH.’KAKT  F-1* 


ANALYSTS  OPINION:  (Continued) 

If  a  replacement  wheel  is  Immediately  available,  however,  it  would  seem  reasonable 
to  apply  and  hold  brake  pressure  before  the  old  wheel  is  removed.  This  will  prevent 
losing  rotor  alignment  and  eliminate  the  extra  task  of  using  the  tool.  A  method 
other  than  tying  the  emergency  brake  in  the  engage  position  would  facilitate  this 
effort . 


WORK  UNIT  COP-! 


ITEM  MLG  WHEEL/TIRE  ASSY  AIRCRAFT  F-8 


LOCATION:  MLG  Tension  Strut 


SUPPORT  EQUIPMENT:  Ten3ioTi  strut  or  vine  jacks. 

Source  of  dry  nitrogen 


No  access  reauired. 


1.  jack  strut 

REMOVAL:  2.  Bleed  tire  pressure  to  zero 

3.  Remove  axle  nut  security  device  (small  bolt  and  nut) 

4.  Remove  axle  nut,  spacer,  washer,  then  bearing. 

5.  Wheel  and  tire  assembly  removed  by  pulling  off  axle. 


INSTALLATION :  1.  Align  brake  discs. 

2.  Install  wheel  in  reverse  of  removal. 


FUNCTIONAL  CHECK:  After  wheel  bearing  is  seated,  axle  nut  is  backed  off  to  nearest 
notch  in  axle  nut  and  axle,  and  axle  nut  security  device  is 
installed.  Tire  is  then  rotated  to  check  bearing  for  freeness. 


TEST  EQUIPMENT :  Air  pressure  gage  ana  standard  tools  to  remove  axle  nut. 


CLOSE  UP:  None 


ANALYST’S  OPINION: 


The  two  brake  discs,  once  the  wheel  is  removed,  are  unsupported 
requiring  that  the  disc  key  slots  are  aligned  as  the  wheel  is  bain 
installed.  This  is  awkward  and  could  require  two  men  to  accomp¬ 
lish  the  task. 

A  way  of  applying  brake  pressure  to  hold  brake  discs  in 
proper  position  with  respect  to  wheel  assembly  would  be  desirable 
to  permit  easier  wheel  and  tire  installation.  A  brake  design  not 
requiring  supporting  the  brake  discs  would  accomplish  the  sans 
end  result. 


V.’ORK  UNIT  CODF  13511  TTtM  MLG  WHEEL  &  TIRE 


LOCATION :  Lower  end  of  Main  Landing  Gear  Strut 


SUPPORT  EQUIPMENT:  Special  tool  for  wheel  nut 

™  ™”  '  ~~  Jack 

Tire  inflation  equipment 


ACCESS .  None  required 


AIRCRAFT 


-  REMOVAL :  lm 
2. 
3- 

u. 


Jack  wheel 

Remove  hubcap  (snap  ring) 

Remove  cotter  pin  and  wheel  nut 
Remove  wheel 


INSTALLATION :  1. 

2. 


Reverse  of  removal. 

Inflate  tire  to  proper  pressure. 


FUNCTIONAL  CHECK:  None 


i  t 

\  TEST  EQUIPMENT:  None 


CLOSE  UP:  None 


ANALYST’S  OPINION :  Use  of  a  false  axle  is  very  good.  Nheel  replacement  time  is 
reduced  and  important  herring  maintenance  is  performed  in  the  cleaner  shop  environment. 
Antiskid  sensing  is  located  in  the  stub  axle  and  is  not  disturbed  during  wheel 
removal. 


ANALYST'S  OPINION;  This  installation  includes  an  interesting  variation  of  bearing 
treatment.  The'  bearings  are  installed  at  the  bottom  of  the  strut  and  the  entire 
axle  turns.  The  wheels  are  in  turn  splined  to  the  axle.  A  very  simple  installation 
results  and  bearing  maintenance  as  well  as  associated  risks  are  divorced  fr  ,1  tire 
maintenance.  A  good  design.  The  parking  brake  allows  locking  of  the  brake  discs  tc 
maintain  their  alignment  which  greatly  simplifies  wheel  installation.  A  potential 
maintenance  error  is  included.  NARF  personnel  pointed  out  that  the  anti-skid  exci~- 
ring  is  installed  only  on  the  right  hand  wheel  and  care  must  be  taken  to  ensure  that 
the  proper  wheel  is  installed.  In  spite  of  the  few  ounces  of  extra  weight,  it  would 
seem  better  to  nave  exciter  rings  on  both  wheels.  Carrying  one  non-functioning  ex¬ 
citer  is  preferrable  to  the  risk  of  losing  brake  function.  ' 


SYSTEM:  13 


NOMENCLATURE : 


Landing  Gear 


Nose  Landing  Gear  Wheel  and  Tire  Assemble 


’•JUC:  A-i-:  13233  A -6:  13512  A-7:  13l6l  F-4:  13331 


r-8:  I3U12  F-lU:  13521  AV-8:  13521 


GENERAL  OBSERVATIONS:  Wheel  and  tire  replacement  is  a  frequent  occurrence  and 
has  been  designed  to  facilitate  maintenance.  Single  and  dual  wheel 
installations  are  equally  easy  to  work  on.  All  wheels  provide  for 
retention  of  bearings  in  the  wheel,  this  eliminating  bearing  repack¬ 
ing  at  the  airplane. 

DESIRABLE  FEATURES:  1.  "U-Bolts"  used  in  A-4  are  simple  and  effective.  2.  The 
large  nut  used  on  the  A-6  may  provide  some  protection  from  loss  of 
wheel  if  bearing  fails.  3.  In  all  aircraft,  removal  tasks  are 
short  and  simple.  All  wheels  eliminate  bearing  maintenance  at  the 
airplane . 

UNDESIRABLE  FEATURES:  1.  The  A-4  requires  a  stand  under  the  aft  section  when  the 
nose  wheel  is  jacked.  2.  Although  the  wheels  differ  somewhat  in  method 
of  removal,  there  exists  no  particular  features  that  would  qualify  as 
"undesirable."  3.  The  AV-8  requires  special  jacking  fixtures  because 
of  the  tandem  wheel  arrangement. 


ADDITIONAL  REMARKS:  1.  Bearings  should  be  kept  with  wheel  and  relubricated  in 
shop.  2.  Loose  parts  (spacers,  retainers,  bolts,  etc.)  should  be 
minimized  in  the  design.  3.  Re-usable  retaining  devices  are  prefer¬ 
able  to  disposable  devices  (i.e.  retaining  bolt  vs.  cotter  pin). 
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WORK  UNIT  CODE  1323? 


ITEM  NLGWheel  &  Tire 


AIRCRAFT  A-4  jg 


LOCATION:  Nose  Section 


I 


SUPPORT  EQUIPMENT:  Nose  Jack 

Tire  Inflation  Emiipraent 
Tail  Stand 


ACCESSIBILITY:  No  access  required 


t 

i 


REMOVAL : 


1.  Place  stand  under  tail 

2.  Jack  nose  of  aircraft 

3.  Deflate  tire 

4.  Remove  2  U-bolts 

5.  Remove  wheel  and  tire  assembly 


INSTALLATION:  1. 

2. 


Reverse  of  removal 
Inflate  tire 


4 

i 

i 

i  $ 


i : 


FUNCTIONAL  CHECK:  Check  wheel  rotation 


TEST  EQUIPMENT:  None 


CLOSE  UP: 


None 


I 

I 

I 


ANALYST'S  OPINION:  Very  simple  installation.  U-bolts  are  example  of  proper 
application  of  "think  simple"  approach.  CG  location  in  relation  to  MLG  dic¬ 
tates  use  of  tail  stand. 


§ 

M 

I! 
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CORK  UNIT  COOK  13512 


ITEM  NLG  WHEEL  &  TIRE  ASSY 


AIRCRAFT  A-6 


LOCATION:  NLG  Shock  Strut 


SUPPORT  EQUIPMENT:  Nose  strut  jack  or  fuselage  jack. 

Nitrogen  servicing  cart . 

_ Tire  pressure  gauge. _ 

ACCESS ;  No  access  required. 


REMOVAL: 


1.  Jack  strut 

2.  Remove  cotter  securing  axle  nut. 

3.  Deflate  tire. 

4.  Remove  axle  nut  and  washer. 

5.  Remove  wheel  and  tire  assembly. 


INSTALLATION:  Reverse  of  removal 


”i!NC''JONAL  ('HECK :  Rotate  wheel  and  check  for  smoothness. 


i *  i 


EQUIPMENT : 


None 


CLOSE  UP:  None 


ANALYST’S  OPINION:  The  nose  wheel  axle  nut  is  functionally  adequate  but  looks  like 
it  might  have  come  off  a  piece  of  heavy  equipment .  The  nut  is  secured  with  a  cotter 
key.  This  comment  is  merely  suggesting  that  the  aesthetics  of  the  installation  would 
be  enhanced  if  this  part  would  look  like  an  aircraft  part.  Another  good  design  feature 
of  this  nut  is  that  the  hex  seems  larger  than  the  wheel  half  bearing  race  bore,  and 
would  appear  capable  of  retaining  the  wheel  on  the  axle  if  a  total  wheel  bearing 
failure  occurred.  This  in  turn  might  prevent  wheel  assembly  from  falling  in  someones 
back  yard  because  of  a  wheel  bearing  failure. 


CLOSE  UP:  None 


M 


a  |  |* 

1  I 

l  «* 

:t  £* 
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i-  im/1!.: 


1.  Jack  nose  of  aircraft 

2.  Deflate  tire. 

3.  Remove  screw  securing  axle  nut  and  remove  axle  nut. 

4.  Remove  axle  from  left  side 

5.  Remove  wheel  end  tire  from  axle  beam. 


•v 


INSTALLATION:  Reverse  of  removal 


■•’’INC ''JONAI.  CHrTK:  Rotate  tire  and  check  bearing  for  freeness. 


T;’.-T  -rUI?;-y.NT:  Air  gauge 


i 


OLOSf:  UP: 


None 


ANALYST'S  OPINION:  Wheel  bearings  stay  with  wheel  assembly  and  are  prc-c  jssed  to  | 
the  shop  for  repair .  Spacer  stays  with  axle  and  is  presumed  to  be  left  with  aircraft,  g 
The  spacer  used  prevents  overtorqueing  wheel  bearing  when  axle  and  wheel  are  installed.| 
Wheel  design  is  simple  and  straightforward  and  is  simple  to  remove.  g 


' 


II 


WORK  UNIT  CODE  13521 


ITEM  Nose  Undercarriage  Wheel  &  AIRCRAFT  AV-8J3 


LOCATION:  Nose  Fuselage,  Bottom  Centerline 


SUPPORT  EQUIPMENT:  2  Jacks  (special  nose  gear  frame  or  forward  , -jacking  trestle 

with  tall  .-jacks) 

_ Nitrogen  Cart _ 

ACCESS ;  None 


1.  Jack  strut 
REMOVAL :  2.  Deflate  tire 

3.  Remove  retainer  plate,  each  side  (1  bolt  each) 
k.  Unscrew  wheel  bolts,  each  side 
5.  Remove  wheel  and  false  axle 


INSTALLATION :  1.  Reverse  (split  nut  on  L/H  side) 

2 .  Inflate  tire 


FUNCTIONAL  CHECK:  Spin  wheel 


NOMENCLATURE : 

'■OJC :  A-l»:  13716 

r-8:  13511 

GENERAL  OBSERVATIONS.  All  aircraft  require  wheel  removal  prior  to  brake  re¬ 
moval.  Otherwise,  access  is  excellent.  The  working  space  available 
tends  to  be  constrained  on  low  wing  airplanes.  Disc  brakes  present 
a  problem  in  achieving  and  maintaining  disc  alignment  during  instal¬ 
lation. 

DESIRABLE  FEATURES:  1.  One  aircraft  (A-4)  has  provision  to  check  brake  action 
and  bleed  brakes  without  external  hydraulic  power.  Manual  brake  ac¬ 
tion  is  adequate  for  this  purpose.  2.  Interchangeable  (left  and 
right)  brake  assemblies  are  very  desirable  and  several  airplanes  are 
so  equipped.  3.  The  F-lU  brake  is  remarkably  simple  to  remove  re- 
ouiring  removal  of  a  pin  rather  than  the  bolts  usually  required. 

4.  The  F-4  has  a  special  tool  available  to  assist  in  disc  alignment. 

UNDESIRABLE  FEATURES:  1.  Aircraft  with  full  power  brake  systems  require  ex¬ 
ternal  hydraulic  power  to  operate  brakes  for  check.  This  increases 
time  span  required  for  replacement  and  increases  size  of  crew. 

2.  Dual  and  multiple  disc  brakes  presents  a  problem  of  support  and 
alignment  of  discs  as  noted  for  wheel  replacement.  In  this  case, 
locking  brakes  to  hoi-,  discs  as  suggested  for  wheel  removal  will  not 
suffice  as  a  remedy.  3.  Installations  that  require  shuttle  valve 


SYSTEM:  13 


Landing  Gear 


NOMENCLATURE:  MLG  Wheel  Brake  Assembly 

UNDESIRABLE  FEATURES:  (Cont.) 

removal  from  brake  assembly  run  risk  of  bending  hydraulic  line 
to  shuttle  valve.  4.  The  F-4  shimming  requirement  is  an  unde¬ 
sirable  task.  5.  The  sealant  on  the  F-4  brake  increases  diffi¬ 
culty  of  removal  and  installation. 

ADDITIONAL  REMARKS:  1.  Self  bleeding  brake  systems  (i.e.  the  ability  to 
eliminate  air  during  first  engine  run  after  brake  system  mainte¬ 
nance  without  taking  additional  maintenance  steps)  would  reduce 
task  time  and  improve  availability.  2.  Interchangeability  of 
left  and  right  items  grows  increasingly  important  as  a  Logistics 
requirement.  3-  Brake  assembly  definition  should  include  all 
items  attached  to  brake  (i.e.  valves,  cylinders,  etc.)  so  O-level 
removal  requires  only  line  disconnect.  4.  Lines  attaching  to 
brake  assembly  should  be  flexible  or  routed  to  prevent  damage  or 
"brute  force"  positioning  during  brake  installation. 

Brake  disc  alignment  should  be  maintained  in  some  manner  to 
simplify  re-installation  of  wheel.  Special  fixture  such  as  used 
with  the  F-4  may  be  required  but  it  is  more  desirable  to  have  this 
feature  built  in  as  part  of  the  brake. 

Clearances  should  not  be  so  critical  that  shimming  is  required 
during  installation.  Also,  if  an  extra  water  seal  is  reouired,  it 
should  be  a  replaceable  gasket  or  O-ring  rather  than  an  elastomer 
seal.  Breaking  an  elastomer  seal,  subsequent  surface  cleaning,  and 
forming  a  new  seal  is  time  consuming.  If  an  elastomer  is  the  only 


WORK  UNIT  CODE 


Mu’.  Brake  Ass 


AIRCRAFT  A-4M  1 


LOCATION:  Inboard  Side  of  MLG  Wheel 


SUPPORT  EQUIPMENT:  Aircraft  Jack 


ACCESS: 


Requires  removal  of  wheel  and  tire  assembly 


REMOVAL: 

1. 

Jack  Landing  C-ear  Strut  5 

1 

2. 

Disconnect  Hydraulic  Line  S 

t 

% 

3- 

Remove  $  Bolts  j 

} 

4. 

Remove  Brake  Cylinder  and  Discs  I 

t 

J.NSTALIATION: 

1.  Re-install  in  reverse  order  cf  removal  3 

- 

2.  Service  and  bleed  brakes  « 

FUNCTIONAL  CHECK 


for  brake  anol ication 


I  ' 

!is 


TEST  EQUIPMENT: 


None  Reouired 


CLOSE  UP:  Replace  wheel  and  the  tire  assembly 


ANALYST  S  OPINION:  Good  system.  Power  assisted  brake  system  allows  bleeding 

and  check  to  be  done  without  external  power  application.  Low  wing  degrades  work  spacj 


LOCATION :  Inboard  of  Wheel  and  Tire  Assy 


SUPPORT  EQUIPMENT:  Jack,  External  Hvdraulic  Power 

■5H 

1 

1 
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ACCESS:  Requires  Wheel  and  Tire  Removal 

i 

(see  Analyst's  Opinion) 

i 

i 

i 
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REMOVAL : 

1. 

2. 

p. 

4. 

5. 

INSTALLATION: 


Jack  Landing  Gear  Strut 

Disconnect  Brake  Shuttle  Valve  (l  Bolt)  Discard  2  seals 
Remove  Anti-Skid  Bracket  (2  Bolts) 

Remove  Brakv  Retaining  Bolt 
Slide  Brake  Off  Axle 

1.  Reverse  of  removal 

2.  Install  2  new  seals  with  shuttle  valve 

3.  Check  brake  clearance  before  installing  wheel 

4.  Bleed  brakes 


■X 

2 

1 

I 


a 

| 
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FUNCTIONAL  CHECK:  Check  brake  application 


- 1 

TEST  EQUIPMENT: 

Hydraulic  test  stand 

4 

s 

s 

CLOSE  UP: 

Replace  wheel  and  tire  assembly. 

IS 

s 

j 

ANALYST'S  OPINION:  Shuttle  valve  renuires  2  new  seals  or  leak  may  occur.  External  I 
hydraulic  power  reouired  for  bleeding  and  brake  check.  Lines  to  shuttle  valve  can  bsf 
bent  during  brake  installation.  Disc  a.lignment  reouired  during  wheel  installation  I 
adds  difficulty.  An  easy  methoo  of  obtaining  and  holding  alignment  would  be  desirable 

Nffi-l  •  I*  was  not  determined  what  disposition  is  made  of  inner  wheel  bearing  during  fj 
brake  change.  Special  tool  is  required  to  remove  it.  An  arrangement  to  keep  both  1 
bearings  with  the  wheel  is  better  than  having  one  stay  with  the  brake.  1 


WORK  UNIT  CO  Dr, 


13*440 


JTT M  Brake  Assemb. 


AIRCRAFT  F-4 


LOCATION:  Bottom  of  main  landing  gear  strut 


SUPPORT  EQUIPMENT:  Jacks 

Brake  rotor  alignment  tool 
Hydraulic  power 


ACCESS- :  Remove  wheel  and  tire 


REMOVAL :  l.  Disconnect  emergency  air  and  normal  hydraulic  lines 

2.  Remove  2  brake  retainer  nuts  and  washers 

3.  Break  "gunk"  seal  and  remove  brake 

INSTALLATION:!. Reverse  of  removal 

2. Seal  axle  with  KIL-S-8802 
3. Install  wheel 

4. Shim  retaining  bolts  as  required  to  obtain  proper  clearance 
5. Bleed  brake  system 


FUNCTIONAL  CHrCK :  Brake  check 


TEST  EQUIPMENT :  Hydraulic  power 


CLOSE  UP:  Install  wheel  and  tire. 


ANALYST'S  OPINION:  a  fairly  normal  installation  except  for  the  elastomer  seal. 

This  can  be  a  pesky  thing  to  release,  requires  careful  removal  to  ensure  adherence 
of  the  new  seal,  and  has  a  long  curing  time,  NARF  personnel  indicated  MIL-S-8802 
was  used  for  this  seal.  High  brake  temperatures  will  effect  the  efficiency  of  this 
compound.  The  rotor  alignment  tool  helps  immensely.  Clearances  should  not  be  so 
tight  as  to  require  critical  shimming. 


V.'OHK  IJN  LV  CO  ■-  _135X1 

LOCATION :  wifi  Tension  Strut 


SUPPORT  EQUIPMENT:  Torque  wrench  (inch  lb)  Alien  type  wrench  adapted  to  30c ket  drive 

Hydraulic  test  stand 

_ Tension  strut  .jack _ 

ACCKS5:  None 


REMOVAL :  1.  Remove  wheel  and  tire  assembly 

2.  Loosen  shuttle  valve  from  brake  assembly  (valve  can  be  left  in  place) 

3.  Cut  lockwire  and  re  nerve  five  internal  wrenching  bolts  (alien  type) 
securing  brake  assembly  to  strut. 

U.  Remove  brake  assembly’’. 


INSTALLATION :  1.  Reverse  of  removal 

2.  Bleed  brakes 


I 


■'UNCTICNAL  CHECK:  Perform  functional  check  of  brake  system. 


TEST  EQUIPMENT  *  None 


CLOviE  UP :  None 


ANALYST'S  OPINION:  Some  risk  is  involved  in  bending  the  line  to  the  shuttle  valve 

when  installing  a  new  brake  assembly.  Shuttle  valve  might  be 
removed  with  the  brake  assembly  or  be  a  part  of  the  brake  assembly  design  to  minimize 
this  possibility.  The  two  discs  are  not  supported  as  mentioned  when  removing  a  wheel 
and  tire  assembly.  The  same  recommendation  concerning  not  having  to  support  and  align 
brake  discs  with  the  wheel  assembly  are  again  being  suggested.  Brake  assembly  has  a  y 
wear  indicator  that  shows  brake  pad  wear.  When  this  indicator  is  flush  brake  assemblies 
have  to  be  changed.  Brake  assy  replacement  in  lieu  of  brake  pad  replacement  is  reason*! 
able  and  would  not  require  having  to  spend  time  working  on  replacing  individual  brake J 
pads.  Brake  assemblies  are  interchangeable  (right  for  left  and  left  for  right)  and  is 
a  very  desirable  fe attire. 


M 


SYSTEM:  13 


WOMENS LA. URE: 


Landing  Gear _ 

Main  Landing  Gear  Shock  Strut 


13121 

A-6: 

13111 

A-7: 

13121 

F-4 

13121 

F-l4 : 

13111 

AV-8: 

.ijiii. 

TKNHRAL  OBSERVATIONS:  Low  wing  aircraft  present  head  space  problems  when  work¬ 
ing  on  an  item  this  heavy.  Component  weight  is  a  factor  in  all  air¬ 
planes.  Tripod  style  gear  a Hots  design  that  reduces  component  weight 
and  avoids  the  requirement  for  wheel  and  tire  removal. 

DESIRABLE  FEATURES:  1.  The  tripod  type  MLG  structure  of  the  A-7  and  F-8  avoid 
whee]  and  tire  removal  to  change  strut.  2.  Access  to  all  struts  is 
good.  3.  Handling  eouipment  is  available  to  accommodate  the  weight 
of  the  strut  on  the  A-4  and  A-6.  4.  The  F-l4  is  distinguished  by 

exceptionally  clear  wheel  wells.  5.  Several  struts  used  the  same 
clamping  arrangement  discussed  in  the  nose  gear  summary.  This  greatly 
simplifies  build-up  of  a  new  strut.  6.  A  tandem  arrangement  such  as 
the  AV-8  reduces  the  number  of  main  gear  struts  to  be  maintained  and 
requires  less  fuselage  space  for  retraction. 

UNDESIRABLE  FEATURES:  1.  Low  wing  aircraft  with  struts  mounted  in  the  wing 
present  the  greatest  burden  with  poor  working  space  and  wheel  veil 
closures  fastened  to  the  struts.  2.  Except  for  tripod  gears,  wheel 
and  tire  removal  is  reouired.  3.  The  A-7/F-8  reouire  trunnion  re¬ 
moval  for  installation  on  the  new  strut.  4.  The  A-4  requires  partial 
retraction  for  removal.  In  some  cases,  routing  of  lines  and  harnesses 


UNDESIRABLE  FEATURES:  (cont.) 

interferes  with  access  to  attach  bolts.  5.  The  A-4  and  F-4  re- 
auire  partial  retraction  and  manual  manipulation  during  removal. 

6.  The  F-lU  swivel  interferes  with  trunnion  pin  removal  and  must 
be  removed  completely. 

ADDITIONAL  REMARKS:  1.  Component  build-up  at  the  airplane  should  be  avoided. 

2.  When  the  landing  gear  consists  of  more  than  one  member,  the  axle 
should  be  attached  to  the  member  that  is  not  involved  in  shock  ab¬ 
sorption.  In  this  way,  wheel  and  tire  removal  can  be  avoided  during 
strut  change  and  component  weight  is  reduced.  3.  Routing  of  lines 
and  harnesses  should  avoid  covering  attach  points.  4.  Whenever 
possible,  wheel  well  closures  should  be  insensitive  to  strut  posi¬ 
tion  when  retracted.  This  allows  replacement  of  struts  without  the 
tedious  job  of  rigging  doors.  5.  Handling  equipment  is  necessary 
for  heavier  struts.  6.  A  requirement  for  partial  retraction  causes 
disturbance  of  the  hydraulic  system  and  adds  a  bleeding/servicing  re- 
ouirement  that  should  not  be  required.  7.  Lack  of  drag  link  on  the 
AV-8  strut  was  reported  by  NARF  technicians  to  substantially  weaken 
all  landing  gear  struts  (not  just  the  main)  when  operating  in  normal 
high  speed  landing  modes. 


WORK  UNIT  CODE  i  n  PI _  ITEM  mt/;  r,'«nnV  Dt-rut 


LOCATION :  Pdow  Center  Vino  Section 


AIRCRAFT  A-b 


M 

m 


I 


i 

a 
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SUPPORT  EQUIPMENT: 


Aircraft  .Tacks.  Transfer  Dolly,  External  Hydraulic  Power, 
Nitrogen  Serv'd n-~  Equi orient 


ACCESS: 


REMOVAL: 


1.  Jack  aircraft 
?.  Relieve  pressure  in  strut 

R.  Remove  wheel  and  tire  assy 

h.  Disconnect  1  Hydraulic  Line,  1  Electric  Harness,  and  ?  Clamps 
s.  Disconnect  Door  Actuator  and  Remove  Door  (?  hinge  pins) 

6.  Remove  outboard  fairing  (six  screws),  rear  fairinr  (8  screws) 

7.  Remove  nut  at  ton  of  strut. 

8.  Attach  hydraulic  pressure  to  actuator  and  partially  retract  strut 
n.  Remove  strut 


INSTALLATION:  1. 

?. 

R. 

b. 


Reverse  of  removal 
Rig  fairings 
Bleed  hydraulic  system 
Rig  spoiler  switch 


FUNCTIONAL  CHf.CK :  Drop  check  MLG 


TEST  EQUIPMENT: 


External  hydraulic  and  electrical  power. 


CLOSE  UP:  None . 


ANALYST'S  OPINION:  Requirement  to  partially  retract  strut  to  remove  is  not 

desirable.  Fairings  attached  to  strut  renuire  extra  build-up  during,  remove/ 
install  task.  The  low  wing  with  the  strut  attached  to  the  wing  results  in  an 
awkward  croucning  work  position.  The  single  strut  landing  gear  also  reouires 
additional  effort  to  remove  wheel,  harnesses  and  hydraulic  lines. 


i 

* 
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AIRCRAFT  A-6 


'■IP,  ''fut. 


3 


■  %  'AT  ■  :  '^d  Fusel -ye  "eetiop  po  Wifi ~  Ttructure. 


"FPCR1  ••’■CUTPKRNT:  VJ-'n-  .js^ks.  | 

Special  hojd'nr  figure  to  support  larye  strut  our: r-  renova 1.  i 
_ (Sumvrt  ^or  ''triF  jr  also  tra.nsnortation  dolly) _  3 


‘ .  VEf:'  Done 


J 


•:movai. 


1. 

h* 


p. 

n 


TO. 


Jack  aircraft. 

Renove  wheel  and  tire  and  brake  assembly. 

Ferre ssurire  strut. 

Remove  snubber  from  unper  end  of  scissors. 

Remove  +wo  holns  and  disconnect,  dray  brace, 
disconnect  electrical  wiriny  from  strut. 

Disconnect  hydraulic  lines  at  hydraulic  swivel  between  strut  attach 
points. 

Renove  r'iypi . 

Suonort  sJ-rnt.  •;■?+**  ’'oldiny  fixture  °nd  renove  strut  attach  hardware 
from  inboard  and  outboard  attach  point  by  removing  cotter  key,  nut. 
and  snecial  bolt. 

Remove  strut  from  aircrge-  with  supnortar.d  transportation  dolly. 
(See  continuation  sheet) 


F'.TIC  3 ORAL  CH  'K :  Connect  e:rterna]  hydraulic  power  by  disconnecting  hoses  from 

engine  cuick-aiscor.nects  and  connectinr  to  test  stan^.  Perform 
l^n^ir"  ~ear  retract  cbec^  and  landinr  '~o',r  d^oo  check. 


g 

•3 


. 


V;  'T  EQUIPMENT:  External  hydraulic  and  electrical  newer. 


-•t.cJE  UP;  We«e  required. 


ANALYST'S  OPINION:  MLG  shock  strut  is  layye  and  heavy  renuir^ny,  snecial  holding  and 
transportation  do] ly .  A  hydraulic  swivel  assembly  is  located  between  attach  points  S 
which  has  to  be  physically  removed  before  shock  strut  attach  hardware  can  be  removed. 
A  link  attached  to  the  strut  between  winy  attach  lay  and  which  has  one  end  grounded  j 
to  winy  structure  v-s  also  a  corrosion  prone  area.  Performing  operational  check  re-fi 
cuires  opening  enyine  accesses  so  that  enrine  ~uiek-diseonnect  hoses  can  be  connected 
to  the  test  stand.  Seoarate  service  euick-disconnects  would  have  improved  the  main-1 
tenance  characteristics  of  this  installation  as  well  as  other  installations  reouiring 
hydraulic  power.  3 


CONTINUATION  SHEET: 


WORK  UNTT  CODE  1?111  _  ITEM  _ MLG  Shock  Strut  A  iR-'KAKT 


INSTALLATION :  1.  Resorvice  strut  with  hydraulic  oil  and  nitroren. 

2.  Service  hydraulic  system,  if  required. 

3.  Lub  oivot  points. 


SUPPORT  EQUIPMENT:  ■•'inf’  Jacks  (?)  Hydraulic  Cart 

Axle  Jack  Sc  Admter  Nitrogen  Servicing  Cart 


nivc^ni't. 


REMOVAL :  ^  •  Bleed  pressure 

Support,  tension  strut 

if.  Remove  upper  and  lover  attach  bolts  (?) 
s.  Remove  shook  strut 

Remove  trunnion  sleeves  from  bulkhead  fitting 

Separate  trunnion  from  shock  strut  (2  screws,  2  pins,  2  retainers) 

INSTALIATION :  1.  Reverse  of  removal 

2.  Service  strut 


FUNCTIONAL  CHECK:  Lnndinr  Gear  Drop  Check 


TF.ST  EQUIPMENT:  Hydraulic  Test  Stand 

External  Electrical  Pov.’er 
Jacks 


CLOSE  UP:  Reconnect  KLG  Doors 


ANALYST'S  OPINION:  Does  not  require  removal  of  wheel  and  tire,  these  components 
are  not’  installed  on  the  shock  strut.  Separate  trunnion  requires  extra  build-up 
at  O-lovel.  Should  be  shop  build-up  item. 


V.'ORK  UNIT  COD:- 


13211 


TTTM  MLG  Shock  Strut 


AIRCRAFT  f-4 


KXATION :  Lower  Wing  c/S  (folds  inboard) 


-a 


SUPPORT  EQUIPMENT: 


Jacks 

Sling  or  jack  to  handle  strut 
Hydraulic  and  electrical  power 


Nitrogen  servicing 
equipment 


1 


Plate. top  of  wing  (18  screws,  6  with  nuts) 


REMOVAL: 


1.  Jack  aircraft. 

2.  Remove  wheel  and  brake. 

3.  Remove  strut  door  (four  bolts  -  keep  track  of  shims  and  mark 
eccentric  position)  slide  door  down  track  and  off. 

4.  Deflate  lower  and  upper  chambers 

5.  Remove  upper  chamber  manifold  (l  fluid  passage  bolt) 

6.  Remove  swivels  and  lines  (l  U-bolt,  3  clamps,  2  B  nuts, 

1  switch  -  record  shim  position  on  switch) 

7.  Disconnect  shrink  link  (2  bolts) 

8.  Connect  hydraulic  test  stand  to  drag  brace/actuator  (remove  2  lines), 
retract  25°,  and  support  strut 

9.  Disconnect  outer  door  link  (1  bolt) 

10.  Remove  aft  drag  link  nut  (2  fluid  lines  remov  .  for  access) 

11.  Remove  drag  brace/actuator  nut 

12.  Attach  sling 

13.  Remove  aft  drag  link  bolt 


(See  continuation  sheet) 


FJINC’iONAL  CHrCK: 


Drop  check 
Brake  check 


.  i 

.  1 


>  * 


TEST  ECUIPMENT: 


Hydraulic  and  Electrical  Power 


n 


8 

M 

y 


I 


I:  I 


0 . .OSS  i  F:  Re-install  plate 


ANALYST'S  OPINION:  This  is  a  poor  installation.  Removal  tasks  are  both  complicated  | 
and  “difficult  ~  to '  perform .  The  strut  is  heavy  and  must  be  manipulated  excessively  during, 
removal.  Partial  retraction  to  gain  access  requires  disturbing  the  actuator  hydraulic  -| 
system  which  then  adds  a  bleeding  requirement.  The  strut  must  be  moved  about  to  get  1 
the  aft  trunnion  (drag  link)  disconnected.  Many  shims  must  be  accounted  for  and  S 
returned  to  the  correct  places  in  the  correct  quantity.  If  the  new  strut  differs  Jg 
dimensionally,  reshimming  is  required.  fj 
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WORK  UNIT  CODE 


J3S1I. 


r; OTJT TNUAT TON  S’rfRRT : 


ITEM  MiTt  SfaOgfc  Stmt 


A  i  »«•'<*>•  ? 


I  i;.i 

!  -4 

i  A 


REMOVAL:  (Continued) 


| 

r*  * 

H* 


lU.  Remove  lower  drag  link  pin  lock  and  pin. 

1«5  Extend  gear  to  vertical  manually. 
l6*.  Remove  aft  drag  link  (also  is  aft  trunnion). 
!7.  Move  strut  aft  to  disengage  forward  trunnion. 
18 .  Remove  strut . 


INSTALLATION: 


pe--ev<-e  o"  removal,  minding  shins  e.nc  eccentrics. 


Rif. 

Reservice, 


jxsmm 
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11121 


i  ."r:v  MUG  Shock  strut. 


AIRCRAFT  F-R 


I/VAT70N:  Fuselage  section 


'I'ffo1?'.  :-r. :  •  i  ~^z-.r. : 


Wing  Jacks 
Pry  Nitrogen 


Hydraulic  Servicing  Stand 
Air  Gauge 


No  access  reouired 


_ *■'  .  I  :  1.  Jack  airplane 

2.  Depressurize  strut 

?.  Remove  hardware  securing  lower  end  of  strut  to  tension  strut 
U.  Remove  lower  attach  pin 

5-  Remove  cotter  key,  large  nut,  and  bolt  securing  trunnion  to  bulkhead 
fitting. 

Support  strut  and  remove  from  aircraft 

INSTALLATION :  1.  Reverse  of  removal 

2.  Reservice  strut 


WORK  UNIT  CODE  13111 


MLG  SHOCK  STRUT 


AIRCRAFT  F-lU 


LOCATION:  Left  Hand  and  Right  Hand  Sponson 


SUPPORT  EQUIPMENT:  Removal  dolly 

Hydraulic  and  electrical  power 
Aircraft  Jacks 


ACCESS;  Remove  aft  landing  gear  fairing  door  (3  hinge  bolts  &  1  actuator  bolt) 


\ 


- 17 

REMOVAL:  2, 
3- 
h. 
5- 
6 . 

7. 

8. 

9- 
10. 
11. 
12  . 
13  • 
Ik  . 


Jack  Aircraft 
Remove  wheel  &  brake 
Bleed  strut 

Remove  fwd  drag  brace  (l  bolt) 

Install  removal  dolly 
Disconnect  electrical  plug 
Disconnect  actuator  (l  bolt) 

Disconnect  10  lines  at  swivel 

Remove  swivel  (1  screw  imbd,  1  nut  locked  with  screw) 

Remove  outboard  trunnion  pin 

Remove  locking  bolt  thru  inboard  orunnion 

Remove  locking  bolt  thru  nut 

Remove  inboard  trunnion 

Remove  strut 


INSTALLATION :  lJReverse  of  removal. 2. Rig  strut  and  doors  as  required. 


FUNCTIONAL  CHECK:  Drop  check 


i 


[  |  TEST  EQUIPMENT : 


External  hydraulic  and  electrical  power. 


CLOSE  UP: 


Install  fairing  door  and  rig. 


ANALYST'S  OPINION:  a  fairly  good  installation  considering  size  and  weight  of  the  strut. 
The  swivel  arrangement  is  complex  and  it  would  be  preferable  if  the  swivel  could  be 
retained  on  the  strut  or  the  airplane.  This  would  reduce  the  hydraulic  disconnects  to 
5  rather  than  10  and  eliminate  the  extra  effort  to  remove  the  swivel  from  fairly 
cramped  quarters.  The  wheel  well  is  exeptionally  free  of  clutter  except  for  hydraulic 
lines.  Very  few  non-related  components  are  installed. in  the  wells  to  inhibit  access  to 
landing  gear  parts.  This  is  the  best  looking  main  wheel  well  in  the  fighter  fleet.  A 
number  of  lines  and  harnesses  must  be  transferred  by  clamping  to  large  clamps  which  allow 
removal  of  all  items  as  a  unit,  retaining  routing  and  position  until  re-installed. 


WORK  UNIT  COOK  13111 


ITEM  MLG  Undercarriage  Leg  Assy  AIRCRAFT  AV-8 


9  I 

'  v.a 


!  ) 

‘t 

«  B; 

j  i 

!T 


LOCATION Fuselage,  Bottom  Centerline 


SUPPORT  EQUIPMENT: 


Jacks 

Jacking  cradle 
Hydraulic  power 


Electrical  Power 


ACCESS :  2  Plates  (23  screws  ea.) 


REMOVAL: 


1.  Jack  aircraft 

2.  Remove  wheel  and  brakes 

3-  Disconnect  forward  door  (l  bolt  in  ea  of  2  links) 

4.  Disconnect  manual  hand  operated  strut  (1  bolt) 

5.  Disconnect  3  harnesses  (3  cannon  plug)  (approx  3  clamps  -  varies) 

6.  Disconnect  recuperator  air  line  (B-nut) 

7.  Disconnect  actuator  (1  bolt) 

8.  Remove  brake  line  (long  bolt  through  top  of  LH  fulcrum,  B-nut  on 
bottom) 

9.  Remove  phenolic  clamp  above  LH  end  of  trunnion 

ID.  Disconnect  brake  line  to  trunnion,  remove  fitting  (slips  out) 

11.  Remove  pin  in  RH  trunnion 

32  .  Remove  pintle  pins 

33 .  Remove  strut 

14.  Remove  uplock  roller 

15.  Deservice  strut  (See  continuation  sheet) 


FUNCTIONAL  CHECK: 


Drop  check 
Brake  check 


TEST  EQUIPMENT:  Hydraulic  and  Electrical  Power 
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CLOSE  UP: 


Install  Plates 


ANALYST ' S  OPINION :  Manual  door  operation  to  close  doors  during  ground  operation  and 
before  VTO.  Gear  will  open  them  on  retraction.  Manual  latch  allows  opening  for  main-f 
tenance.  Electrical  I.eads  are  very  long  and  exposed  to  damage  during  strut  removal.  i 
The  uplock  roller  is  not  part  of  the  strut  and  must  be  removed  for  installation  on 
the  new  strut.  Room  is  at  a  premium  while  removing  this  strut  but  overall  it  is  a  1 
good  installation.  ’ 


CONTINUATION  SHEET; 


WORK  UNTT  CODE  131H  ITEM  MLG  Undercarriage  Leg 

Assy 


AIRCRAFT 


REMOVAL:  (Continued) 


INSTALLATION:  1. 

2. 

3. 


Bleed  brakes 
Rig 

Service  strut 


AV 
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SYSTEM:  13 


Landing:  Gear 


NCHSNCLAI’UKK: 


Nose  Landing  Gear  Shock  Strut 


■•OIC:  A-l- :  13221  A-6:  13211  A-7:  13151  F-4 :  13313 


?-8:  13221  f-iU:  13311  AV-6:  13216 


GENERAL  OBSERVATIONS:  This  component  is  relatively  heavy  and  presents  problems 
in  handling  during  installation.  Nose  wheel  wells  are  cramped  for 
space  in  all  airplanes  except  the  F-l4  and  tend  to  be  installation 
areas  for  components  not  related  to  landing  gear  function. 

DESIRABLE  FEATURES:  1.  Outside  access  to  trunnion  pins  as  in  the  A-6,  A-7  and 
F-l4  are  very  desirable  features  when  limited  space  in  the  nose  wheel 
well  is  considered.  2.  Handling  eauipment  such  as  provided  for  the 
A-7  and  F-8  assists  in  positioning  strut  for  installation.  3-  The 
A-6  nose  launch  system  does  not  require  removal  of  launch  bar  during 
strut  replacement.  4.  Several  of  the  struts  use  large  clamps  to  sup¬ 
port  harness  and  tubing  clamps  down  the  strut.  This  allows  the  clus¬ 
ter  of  tubes  and  wires  to  be  removed  as  a  single  assembly  for  build¬ 
up  on  a  new  strut.  5.  The  V/STOL  operation  of  the  AV-8  eliminates 
need  for  catapult  provisions.  6.  The  F-14  nose  wheel  well  is  excep¬ 
tionally  clear  of  clutter. 

UNDESIRABLE  FEATURES:  1.  Close  ouerters  make  removal  of  trunnion  pin(s)  a 
tedious,  difficult  job  if  outside  access  is  not  provided.  The  F-8 
requires  special  tools  to  remove  pin.  2.  Some  struts  have  complex 
linkages  or  extra  eauipment  installed  which  require  special  build-up 
at  flight  line.  3.  Aircraft  (such  as  A-7)  with  nose  gear  launch  re- 
ciuire  removal  of  launch  bar  which  requires  special  tools.  4.  Special 
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SYSTEM: 


13 


Landing  Gear 


NOMENCLATURE: 


Nose  Landing  Gear  Shock  Strut 


UNDESIRABLE  FEATURES:  (Cont.) 

test  equipment  to  checkout  systems  attached  to  strut  (A-4  steering 
for  example)  adds  complexity  to  task.  The  A-6  strut  is  inverted 
(See  photos)  and  the  gland  nut  forms  a  reservoir  for  water  and  dirt. 
The  A-6  shimmy  damper  spring  also  appears  to  be  susceptible  to  con¬ 
tamination.  The  AV-8  landing  gear  trunnions  are  in  a  very  crowded 
area  and  hydraulic  fittings  have  to  be  moved  for  access. 

ADDITIONAL  REMARKS:  1.  Close  working  space  can  be  helped  by  reducing  equip¬ 
ment  installed  in  nose  wheel  well  and  providing  outside  access  to 
items  such  as  trunnion  pins.  2.  Attachment  of  non-related  items 
(such  as  lights,  etc.)  to  strut  should  be  minimized.  Design  of 
nose  gear  launch  systems  should  provide  for  shop  build-up  of  strut/ 
launch  bar  to  reduce  aircraft  downtime  now  invested  in  "curbside" 
build-up.  3.  Linkages  to  strut  should  either  accompany  strut  to 
shop  or  have  single  point  attachment  (preferably  with  quick  discon¬ 
nect  pin)  to  disconnect  linkage.  4.  Design  of  strut  installation 
should  prevent  disturbing  critical  circuits  that  require  bleeding, 
rigging,  or  special  test  equipment  to  ensure  proper  function  after 
installation.  5.  Strut  design  should  avoid  natural  cavities  for 
water  and  items  such  as  exposed  torsional  springs  should  be  protected 
from  contamination  build-up.  The  A-6  nose  strut  appears  both  compli¬ 
cated  and  heavy.  According  to  personnel  associated  with  the  airplane, 
it  presents  no  special  malfunction  problems  and  is  easily  removed. 
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WORK  UNIT  CODR  13221 


ITEM  NLG  Shock  Strut 


AIRCRAFT  a-U 


LOCATION :  Nose  Wheel  Well,  Underside  of  Nose  Fuselage 

SUPPORT  EQUIPMENT :  3  Aircraft  Jacks 

Strut  Servicing  Equipment 


ACCESS: 


No  access  reouired. 


REMOVAL: 


Jack  airplane 

Relieve  pressure  in  strut 

Remove  wheel  and  tire  assembly 

Disconnect  and  remove  nose  wheel  steering  (4  bolts,  2  hydraulic 
lines,  1  wiring  harness) 

Disconnect  actuating  cylinder  (1  bolt) 

Disconnect  shrink  link  (l  bolt) 

Remove  trunnion  bolt 
Remove  strut 


INSTALLATION :  1.  Reverse  of  removal 

2 .  Service  strut 


FUNCTIONAL  CHECK:  Retraction  check  of  landing  gear 

Nose  wheel  steering  checkout 
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iEST  EQUIPMENT: 


CLOSE  UP: 


Hydraulic  test  stand 

Nose  wheel  steering  electrical  tester 

External  electrical  power 


None  renuired. 


ANALYST'S  OPINION:  The  nose  wheel  well  is  very  cramped  and  access  to  trunnion 
bolt  is  difficult.  P.eracval  and  installation  is  a  tedious  job.  Test  set  reouired 
to  checkout  steering.  For  these  reasons,  the  installation  is  considered  to  be 
poor.  No  strut  handling  eouipraent  was  available,  according  to  the  NARF  techni¬ 
cians.  Although  this  is  a  comparatively  light  strut,  it  is  still  too  heavy  to 
handle  easily. 


"O.-r-:  *n;i .'  COO.-. 


AIRCRAFT  a-6 


LOCATION :  Nose  of  aircraft 


{,UP?T3y  FCUIPKBNT:  Fuselage  jack 

Installation  and  transportation  dolly 
_  External  hydraulic  and  electrical  power 

:  Two  access  panels  to  trunnion  pins  (25  screws  each) 


!■'  -Vx''  /  i . : 


Jack  airplane 

Remove  both  wheel  and  tire  assemblies 

Bleed  air  of  hydraulic  system  reservoir 

Remove  nose  gear  steering  actuator/shimmy  damper 

Disconnect  electrical  switch  to  nose  wheel  centering  switch  by 

removing  switch  assembly. 

Disconnect  hydraulic  swivel  at  lower  drag  brace 
Disconnect  nose  gear  shrink  linkage 
Remove  lower  drag  brace  pin 
Disconnect  landing  gear  retract  cylinder 

Disconnect  bolt  at  first  scissors  linkage  in  NG  steering  linkage 
Disconnect  both  flipper  door  links  from  strut 
Disconnect  hydraulic  flex  line  at  top  of  strut 
Remove  clamp  securing  wiring  to  strut 

Remove  access  to  trunnion  pins  by  removing  25  screws  on  each  side 


•“TCJONAl  ri:-:-'*: 


Perform  drop  check 

Perform  nose  gear  steering  check  and  check  for  hydraulic  leaks 


*  4|»  -  -- 
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-rn?:.FNT:  Hydraulic  Test  Stand 

External  Electric  Power 
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■'l.QC:-:  UP:  Replace  access  panels 


ANALYST'S  OPINION:  Other  than  its  large  physical  size,  this  shock  strut  was 
removable  with  apparently  very  few  problems.  There  were  a  few  observations  made 
which  should  be  reevaluated  for  future  designs.  The  oleo  part  of  the  strut  is 
inverted  compared  to  the  normal  way  of  positioning  an  oleo  strut.  As  a  result,  the 
tendency  of  the  gland  nut  to  retain  water  seems  very  favorable  and  would  appear  to 
be  a  natural  condition  for  corrosion.  The  steering  linkage  for  this  strut  is  also 
unusual  because  of  using  several  "scissors  type"  linkages  from  the  wheel  well  down 
to  linkage  input  to  steering  actuator.  This  linkage  system  would  appear  to  be  prone 
to  damage  from  aircraft  handling,  etc.  The  shinny  damper  function  was  also  unusual 

(see  continuation  sheet) 


CONTINUATION  SHEET: 


WORK  UNTT  COPE  132U  ITEM  NLG  Shock  Strut _  A  In. ’RAFT  A-6 


REMOVAL:  (Continued) 

15.  Remove  bolt  and  nut  securing  trunnion  pins,  and  remove  strut 
with  installation  and  transportation  dolly. 

INSTALLATION :  1.  Adjust  trunnion  for  proper  clearance 

2.  Service  hydraulic  system  reservoir  with  nitrogen 


ANALYST *S  OPINION:  ( Continued ) 

in  that  a  heavy  coil  spring  is  wrapped  around  the  periphery  of  the  steering  actuator 
engaging  spring  stops  at  either  end.  The  spring  has  a  square  cross  section  and  has  to 
be  sturdy  to  provide  the  damper  function.  It  seems  that  normal  contaminants  working 
in  between  adjacent  spring  coils  could  cause  sluggish  operation  of  the  damper  func¬ 
tion.  NARF  NORVA  did  not  indicate  if  this  were  a  problem  area.  Inclosing  the  spring 
to  exclude  contaminants  would  seem  beneficial  if  moisture/salt  could  also  be 
excluded. 
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WORK  UNIT  CODE  13151 


ITEM  NLG  Shock  Strut 


AIRCRAFT  A-7 


LOCATION:  Nose  Wheel  Well ,  Beneath  Fuselage  Nose  Section 


SUPPORT  EQUIPMENT: 


ACCESSIBILITY: 


Nose  Jack 

Multi-purpose  Dolly  &  Adapter 
Launch  Bar  Spring  Release  Tool 


2  Access  Panels  (21  screws,  17  SFF) 
Disconnect  and  Stow  Nose  Gear  Doors 


Hydraulic  Test  Stand 


1.  Jack  airplane 

2 .  Depressurize  Strut 

REMOVAL :  3.  Remove  Nose  Wheels  (2) 

k.  Remove  Launch  Bar  (Note:  Special  tool  required  to  release  spring  ten¬ 
sion,  3  bolts  -  2  pins) 

5.  Disconnect  Lower  Drag  Link  (loosen  launch  bar  centering  assy,  remove 
1  bolt) 

£.  Disconnect  Steering  Harness  (1  connector)  and  remove  bracket  (2  bolts) 

7.  Remove  NLG  Steering  Actuator  (See  data  sheet  for  WUC  13612) 

8.  Disconnect  Hydraulic  Extension  Units  (2) 

0.  Install  NLG  Adapter  and  Multi-Purpose  Dolly 

10 .  Support  Strut 

11.  Remove  Trunnion  Pins  (2  bolts,  2  pins) 

12 .  Remove  Strut 

13.  Remove  Attached  Items  from  Strut  (bellcranks,  links,  etc.) 


(See  continuation  sheet) 


FUNCTIONAL  CHECK: 


Retra 


TEST  EQUIPMENT: 


CLOSE  UP: 


Hydraulic  Test  Stand 
External  Electrical  Power 


Close  Access  Panels 
Reconnect  NLG  Doors 


ANALYST’S  OPINION:  Many  items  attached  to  strut  recuire  removal  for  build-up  of 
new  strut.  External  access  to  trunnion  pins  is  excellent.  Nose  wheel  launch 
system  requires  additional  special  tools.  Handling  equipment  is  good  assist 
in  maneuvering  and  positioning  heavy  strut. 
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*.:ohk  UNIT  con? 


AIRCRAFT  F-4 


LOCATION:  Nose  fuselage,  bottom  centerline 


•UPPORT  EQUIPMENT: 


Jacks 

Nose  gear  strut,  jack 
Nitrogen  servicing  eq 


ACCECr :  None 


i  ,  i 
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1.  Jack  airplane 

2.  Deflate  strut 

REMOVAL :  ?•  Remove  tires  and  wheels 

~  4.  Disconnect  catapult  extension  pneumatic  line  -  remove  swivel 

5.  Disconnect  NLG  steering  hydraulic  line  at  right  trunnion  attach  bolt 
f).  Disconnect  NLG  steer  compensating  line  (remove  swivel,  2  B  nuts, 

1  jam  nut) 

7-  Remove  4  hydraulic  lines  from  strut  (6  clamps),  compensator,  filter 

8-  Remove  steering  elect  harness  (2  connectors) 

9.  Disconnect  forward  door  (2  bolts) 

IP-  Remove  steering  sector  gear  cover  (6  bolts) 

11.  Remove  nose  steering  unit  (4  bolts) 

12*  Disconnect  actuator  down  and  up  lines  and  connect  hydraulic  power 
13.  Retract  strut  20°  (gain  access  to  trunnion  retain  bolt,  nuts)  and 
support  strut 

lU-  Remove  2  retaining  bolts 

15.  Remove  dragbrace  attach  bolt  (see  continuation  sheet) 

FUNCT30NAL  CHFCK :  Drop  check,  check  steering,  catapult  extension  function 


I  \\ 


TB3T  EQUIPMENT: 


r:;.03E  IP: 


Hydraulic  and  electrical  power 


ANALYST'S  OPINION:  This  installation  is  too  complex  and  difficult.  Partial  strut 
retraction  is  undesirable  because  of  the  disturbance  of  the  hydraulic  system.  j 

Removal  of  the  steering  actuator  should  be  accomplished  in  the  shop  rather  than  at  thej 
airplane  (and  probably  is  in  some  units).  The  strut  jack  is  a  help  in  handling 
the'  weight  of  the  strut.  A  notable  item  is  the  practice  of  clamping  lines  and  j 

harnesses  to  large  axial  screw  type  clamps  which  allows  removal  of  all  lines  and  j 

harnesses  as  an  assembly.  Routing  is  preserved  and  re-installation  is  easier,  j 

clamp  fit  and  paint  condition  under  the  clamp  must  be  watched  to  avoid  a  corrosion  j 
problem.  U 


WORK  UNIT  CODE  13313 


REMOVAL;  (Continued) 


CONTINUATION  SHEET: 


ITEM  NIG  Pneudraulic  Strut  A I  R.'KAET 


1^.  Renove  dragbrace  from  strut  attachment 

17-  Install  strut  jack  on  piston  ,  remove  support 

18.  Remove  trunnion  pins  (2) 

19-  Remove  strut,  compress  piston  for  shipping. 


INSTALLATION :  i.  Reverse  of  removal 
?.  Reservice 

3.  Rig 

4.  Bleed  hydraulics 
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WORK  UNIT  CODE  13221 


ITEM  NLG  SMOCK  STRUT 


AIRCRAFT  F_8  j 


LOCATION:  Nose  wheel  well 


SUPPORT  EQUIPMENT: 


Special  wrenches  to  remove  trunnion  ;>ins.  ! 
Normal  hand  tools.  (°'ee  continue 
Transportation  dolly  to  move  and  position  strut,  tion  sheet).! 


access: 


Access  to  trunnion  pins  and  hydraulic  fittings  is  restricted 
because  of  being  high  in  the  wheel  well. 


REMOVAL: 


INSTALLATION : 


Jack  airplane 

Deflate  strut 

Remove  wheel  and  tire 

Attach  special  jack  to  strut 

Rpmove  hydraulic  lines 

Disconnect  actuating  cylinder 

Disconnect  nose  gear  steering  wiring 

Disconnect  and  lower  "A"  frame 

Remove  bolts  securing  trunnion  pin 

Retract  trunnions  using  special  wrenches 

Lower  strut  with  jack  and  mount  strut  on  transporation  dolly 

;  1.  Reverse  of  removal 

?.  Lubricate  gr°'se  fittings 
3.  Service  strut 


FUNCTIONAL  C:fECK:  Retract  and  extend  landing  gear  and  check  for  proper  clearances 
between  landing  gear  doors  and  shock  strut. 


TEST  EQUIPMENT: 


External  Hydraulic  Power 
External  electric  power 


CLOSE  UP: 


ANALYST’S  OPINION*  S^I0C'<  strut  installation  is  hard  to  work  on  because  of  J 

- 1  the  relatively  small  area  in  which  to  work  in  when  disconnecting 

hydraulic  lines,  actuator,  and  electrical  connections.  Trunnion  pin  removal  is  uniqui 
but  reouires  special  wrenches  to  retract  trunnion  pins.  Installation  of  trunnion  piru 
r  equires  using  special  wrenches  to  extend  trunnion  pins  until  holes  in  trunnion  pins  j 
align  with  holes  in  shock  strut  trunnion  supports.  Performing  this  is  difficult  J 
because  of  one  man  having  to  extend  pin  until  trunnion  pin  security  bolt  can  be  in-  j 
stalled  through  shock  strut  trunnion  and  pin.  The  installation,  although  functional* 
is  difficult  to  work  on  from  a  maintainability  consideration.  These  observations  | 
should  be  taken  into  consideration  on  new  designs  and  avoided,  if  possible.  The  # 
areas  of  concern  are  access  to  the  trunnion  pi  ns  as  well  as  positioning  and  locking  oi 
the  trunnion  pins,  access  to  hydraulic  fittings  and  electrical  connectors.  | 


CONTINUATION  SHEET: 


WORK  UNIT  CODE  13221 _  ITEM  NLG  Shock  Strut  AlKi'KAKT 


SUIPORT  EQUIPMENT:  (Cont.) 

Modified  auto  jack  for  removal  and  installation 

of  shock  strut 

Aircraft  jacks 

Hydraulic  test  stand 

Hydraulic  servicing  stand  _ 


JTTM  NLG  SHOCK  STRUT 


AIRCRAFT  F-ll* 


WORK  UNIT  COn>  13311 


LOCATION :  Nose  Wheel  Well 


SUPPORT  EQUIPMENT: 


Removal  dolly 
Transportation  dolly 
J  acks _ _ 


Trunnion  pin  puller 
Hydraulic  and  electrical  power 


L.H.  access  (2  latches) —  Rounds  counter  must  be  removed 

R.H.  access  (  36  screws)  —  Canopy  bellcrank  must  be  repositioned 


REMOVAL: 


1. 

Jack  aircraft 

2- 

Remove  wheel  and  tire  assemblies 

(2) 

3- 

Remove  bolt  in  drag  link 

k 

Disconnect  launch  bar  tension  springs 

s. 

Remove  3  hydraulic  connections 

6. 

Remove  2  electrical  connectors 

7. 

Disconnect  actuator  (l  bolt) 

a 

Remove  2  trunnion  bolsts 

9- 

Disconnect  aft  door  rods  (2  bolts 

each) 

10. 

Support  strut  on  removal  dolly 

11. 

Pull  trunnion  pins 

12. 

Remove  strut  and  place  on  transport  dolly 

INSTALLATION: 


1. 

2. 


Reverse  of  removal. 

Rig  strut  and  doors  as  required. 


FUNCTIONAL  CHtCK : 


Drop  check 


TEST  EQUIPMENT:  Hydraulic  and  electrical  power. 


C..OSE  UP: 


Re-install  rounds  counter  and  canopy  bellcrank 
Close  2  access  panels. 


ANALYST'S  OPINION: 


The  first  impression  by  the  observer  is  the  extrememly  uncluttered! 
appearance  of  the  nosewheel  well.  Access  is  very  good  to  everything  in  the  well.  A  | 


number  of  items  are  fastened  to  the  strut  which  would  require  removal  and  installations 
on  a  new  strut  if  the  old  one  is  not  to  be  re-installed.  Clamping  arrangements  allow  j 
these  items  to  almost  be  removed  as  a  single  assembly  which  simplifies  re-installation 
Trunnion  pin  removal  is  easily  accomplished  thru  outside  access  openings.  The  hydrauli 
swivel  is  mounted  on  the  strut  allowing  disconnect  of  only  the  lines  extending  to  the  J 
airframe.  The  swivel  can  subsequently  be  removed  with  che  hydraulic  lines  intact  for  | 
buildup  on  a  new  strut.  .  3 


'  Oi<k  in:i  r  coc.-. 
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1  *’?A’  Nose  Undercarriage  ter  Assv  AIRCRAFT  AV-8 
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LOCATION:  Nose  Fuselage,  Bottom  Centerline 

I 

*  m 

Jacks  (snecinl  .iackinr  treat! n) 
f'UP?PRT  OIMB.’:  Hydraulic  power 

Removal  dolly 

Strut  .lock 

Trarr.'o'"'4'  -d  n 

i 

*  « 

."CfEfT;  1  Plate  (7  screws) 

* 

1  Block  and  ?  connectors  nust  be  disconnected  to  relocate  in-the-way 
hydraulic  lines 


1.  Jack  aircraft 

?.  Depressurize  steering  accumulator 

3*  Disconnect  aft  door  (2  bolts),  prop  door  out  of  way 

4.  Unlock  gear  hydraulically  (valve  in  main  gear  well) 

5.  Disconnect  steering  input  arm  (2  bolts) 

A.  Remove  steering  pushrod  (1  bolt) 

7.  Disconnect  electrical  harness  (2  cannon  plugs,  4  clamps) 

8.  Disconnect  nose  steering  sequence  valve 

9.  Disconnect  swivels,  each  side  (1  cotter  pin) 

10.  Disconnect  hydraulic  lines  to  airframe  (1  block) 

11 .  Disconnect  actuator  ( 1  pin) 

12.  Retract  strut  manually  to  45°  and  remove  link  to  liquid  spring 

13.  Remove  cotter  pins  through  trunnion  retaining  pins 

(See  continuation  sheet) 


’TrC  "J0NA1  CW<: 


Drop  check 

Nose  steering  check 


I 


i  TP’-T.Ni1:  Hydraulic  and  Electrical  Power 


UP:  Reinstall  plate  and  hydraulic  lines 


ANALYST'S  OPINION:  This  is  only  a  fair  installation,  although  it  is  rather  complex. 
Access  is  very  cramped  because  of  the  small  wheel  well.  Hydraulic  lines  have  to  be 
moved  to  gain  access  to  fittings.  A  micro  switch  on  the  aft  side  of  the  strut  is 
vulnerable  to  damage  if  aft  door  is  not  propped  out  of  the  way.  Landing  lights  are 
removed  after  the  strut  is  removed.  Nose  gear  steering  is  integral  with  the  strut. 


kto*5Virf.*S  Ik  MJv'Hi i.^hU >J  111  I M 


SYSTEM:  13 


LANDING  GEAR 


NO:  IKNC  LATURE : 


Nose  Wheel  Steering  Unit 


TUC:  A-L; 


A-6:  13724  A-7r  13632  F-4;  13342 


-6:  13311  F-l^:  13921  AV-8: 


)  -» 

I  s  t  5 
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GENERAL  OBSERVATIONS:  Generally,  all  airplanes  except  the  F-8  have  simple  in¬ 
stallations,  Access  is  good  and  tasks  are  not  complex. 

DESIRABLE  FEATURES:  1.  The  A-6  installation  includes  a  simple  rigging  proce¬ 
dure  which  is  accomplished  during  installation.  All  airplanes 
demonstrated  good  maintainability  features  (except  for  the  F-8  in¬ 
stallation).  2.  The  F-l4  and  F-4  installations  were  excellent 
geared  units  that  had  no  complex  linkages.  3.  Rigging  pin  or  in¬ 
dexing  provisions  to  allow  proper  adjustment  during  installation  is 
a  most  desirable  feature  on  the  A-6,  F-4  and  F-l4  systems. 

UNDESIRABLE  FEATURES:  The  F-8  installation  is  mounted  on  top  of  the  NLG  shock 
strut  and  reouires  strut  removal  to  replace. 


ADDITIONAL  REMARKS:  No  comment  is  deemed  necessary  concerning  removal  of  a 

strut  to  replace  the  steering  actuator.  Later  designs  have  indica¬ 
ted  progress  beyond  that.  Simplified  indexing  and  rigging  such  as 
the  A-6  system  permits  should  be  included.  The  AV-8  steering  is  in¬ 
tegral  with  the  strut  and  is  not  included  as  r.  review  item. 


wokk  unit  conn  13724 


ITEM  Nose  Wheel  Steering  Assembly  AIRCRAFT  A-6 


LOCATION :  On  NLG  Shock  Strut 


SUPPORT  EQUIIMENT: 


External  Hydraulic  Power 
External  Electrical  Power 
Nose  Fuselage  Jack _ 


ACCESS :  None 


REMOVAL :  1.  Deservice  hydraulic  system  reservoir 

2.  Disconnect  2  hydraulic  lines 

3.  Remove  bolt  that  connects  input  linkage  to  actuator 

4.  Remove  hardware  securing  steering  input  bellcrank 

5.  Remove  4  bolts  securing  actuator  to  strut  and  remove  actuator 


INSTALLATION :  1.  Reverse  of  removal  with  check  of  linkage  position  with 

rigging  pin.  Rigging  pin  inserted  in  actuator  input  bellcrank. 
2.  Reservice  hydraulic  system  reservoir. 


L 
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FUNCTIONAL  CHECK: 


Perform  nose  gear  steering  check  and  check  nose  gear 
steering  centering  function. 


TEST  EQUIPMENT: 


External  hydraulic  and  electrical  power  required  to  perform 
check. 


I 


CLOSE  UP :  None 


% 


ANALYST’S  OPINION:  Component  is  reported  to  leak  freouently  and  data  plate  is  not 

visible  when  unit  is  installed.  The  installation  is  otherwise  very  good.  The  rig¬ 
ging  pin  simplifies  installation  and  ensures  minimum  problems  with  the  checkout. 
Access  is  excellent  and  in  spite  of  the  fairly  complex  linkage,  removal  tasks  are 
ouite  simple. 
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WORK  UNIT  CODE  13612 


NLG  Steer: 


AIRCRAFT  A-7 


LOCATION;  Rt  Hand  Nose  Wheel  Well 


SUPPORT  EQUIPMENT;  Sxtemal  Hydraulic  and  Electrical  Power 


ACCESS ;  Open  Access 


REMOVAL: 


1.  Disconnect  wiring  harness  and  2  Hyd  Lines 

2.  Remove  top  attach  bolt  (l) 

3.  Remove  lower  attach  bolt  (l) 

h.  Remove  lower  pin 

5 .  Remove  cylinder 


INSTALLATION:  1. 

2. 


Reverse  of  removal 
Rigging  Required 


FUNCTIONAL  CHECK:  Check  of  steering  operation 


j 
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TEST  EQUIPMENT:  Aircraft  .Tack 

Hydraulic  &  Electrical  Power 

■ 

i 

CLOSE  UP:  Close  access 

■4 

i 

ANALYST’S  OPINION:  The  cylinder  is  easily  reached  from  the  nose  wheel  well. 
Access  to  fittings  and  attachments  is  good.  Each  cylinder  requires  rigging 
after  installation  to  ensure  proper  nose  gear  positioning.  It  would  be  pre¬ 
ferable  to  provide  a  indexing  device  to  ensure  nose  wheel  and  cylinder  are 
installed  in  an  indexed  position  to  eliminate  rigging. 
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WORK  UNIT  CODV 


LOCAi  iON :  Or.  nose  landing  gear  strut 


AIRCRAFT  F-U 


SUPPORT  EQUIPMENT:  Hydraulic  and  electrical  power 


REMOVAL:  1*  Disconnect  hydraulic  lines 

2.  Disconnect  2  electrical  connectors 

3.  Remove  steering  sector  gear  cover  (6  bolts) 

4.  Remove  steering  actuator  (4  bolts) 

INSTALLATION:  Reverse  of  removal  (index  gears  during  installation)  bleed  system 
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FUNCTIONAL  CHFCK: 

1 

Steering  check  \ 

| 
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TEST  EQUIPMENT: 

Hydraulic  and  electrical  power  1 

3 

| 

-3 

0..0SE  UP 


ANALYST'S  OPINION:  This  is  a  good  installation.  Access  is  reasonably  good  and  the 
task  is  simple.  No  linkages  or  complex  hookups  are  required.  Proper  indexing  of 
gears  eliminates  rigging. 


WORK  UNIT  CODE  13311 


ITEM  NLG  STEERING  CYLINDER 


AIRCRAFT 


LOCATION:  NLG  shock  strut 


SUPPORT  EQUIPMENT:  Aircraft  Jacks 


ACCESS:  Remove  NT/}  Shock  Strut  (see  Data  Sheet  for  WUC  13?2l) 


REMOVAL: 

1.  Disconnect  5  lines  from  actuator. 

2.  Remove  two  security  bolts  and  remove  pins  from  mount. 

3.  Remove  nut  from  steering  actuator  rod  end. 

4.  Remove  steering  actuator 


INSTALLATION : 


1.  Reverse  of  removal 

2.  Bleed  actuator  and  hydraulic  system 


FUNCTIONAL  CHECK:  Perform  nose  wheel  steering  functional  check. 


TEST  EQUIPMENT: 

External  Hydraulic  &  Electrical  Power 


CLOSE  UP:  Reinstall  NLG  Shock  Strut 


ANALYST’S  OPINION:  Removing  entire  strut  to  only  change  the  steering  actuator  results 

in  spending  a  great  deal  of  time  which  could  have  been  avoided  if 
steering  actuator  could  be  removed  without  removing  the  entire  shock  strut.  This 
condition  should  be  avoided  on  new  designs. 


CCESf- ;  Disconnect  left  hand  aft  door  (l  bolt) 


REMOVAL :  1.  Disconnect  3  hydraulic  and  2  electrical  lines 

2.  Remove  2  clamps  (axial  screw) 

3.  Remove  upper  bolt 

U.  Remove  2  lower  bolts 

5.  Remove  blots  in  collar  and  remove  collar 

6.  Remove  unit 

INSTALLATION :  Reverse  of  removal .  (  Gears  in  damper  unit  must  be  indexed  to  the  gear  : 
strut.) 


FUNC'iONAL  i'HPCK  : 


Operate  steering 


TS37  EQUIPMENT: 


Hydraulic  and  electrical  power 


ANALYST’S  OPINION:  .  T.  .  .  ,  ^ 

- A  good  installation.  It  is  simple  to  remove  and  install  and  if 

properly  indexed,  requires  no  rigging  or  adjustment. 
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SYSTEM:  1? 

Landing  Gear 

NOMENCLA  ,'URE:  _ 

Arresting  Hook  Assembly 

TJC:  A -4 :  1382 J 

A-6:  13811 

A-7:  13810 

F-4;  13320 

F-c :  13811 

F-l4:  13A15 

AV-8 : 

GENERAL  OBSERVATIONS:  T.Tnat  would  appear  to  be  a  readily  accessible  component 
actually  varies  considerably  in  ease  of  access.  Engineering  solu¬ 
tions  to  the  hook  functional  problems  also  provide  varying  degrees 
of  complexity.  The  AV-8  is  optimized  by  V/STOL  landing  -  no  hook 
required . 

DESIRABLE  FEATURES:  The  A-4  installation  requires  no  panel  removal.  Except 
for  the  F-8  installation,  reasonably  easy  access  is  available  in 
all  airplanes.  The  A-6  installation  is  outstanding  in  its  capabi¬ 
lity  of  having  each  component  of  the  arrestment  system  removable 
without  disturbing  other  components.  The  F-4  hook  is  complete  with 
all  dampers  and  snubbers  part  of  the  hook.  Removal  is  simple  once 
access  is  gained  (see  below). 

UNDESIRABLE  FEATURES:  Extremely  lew  belly  profiles  of  some  of  the  airplanes 
create  access  and  work  space  problems  that  reouire  jacking  of  air¬ 
craft.  The  F-8  also  has  3  access  panels  secured  with  60  screws. 
Even  after  jacking  and  removing  the  panel,  the  job  is  still  com¬ 
plex  and  difficult  to  accomplish.  Both  the  F-4  and  F-l4  have  very 
difficult  access  with  many  fasteners  involved.  The  F-l4  reauires  a 
special  tool  to  release  the  centering  spring. 


SYSTEM:  13 


Landing  Gear 


NOMENCLATURE : 


Arresting  Kook  Assent! 


ADDITIONAL  REMARKS:  Difficulty  of  access  must  be  considered  in  the  design  of 
this  item.  Reduced  task  complexity  is  essential  for  small  or  low 
slung  aircraft.  A  tail  hook  design  should  allow  removal  by  merely 
disconnecting  at  the  actuator  and  airframe.  Most  of  the  airplanes 
approach  this.  When  low  profiles  degrade  access  and  working  conven¬ 
ience,  addition*.!  side  access  should  be  considered  to  eliminate 
jacking.  Systems  that  have  integral  pressure  sources  (such  as  the 
A-7/F -U/f-8  accumulator)  should  be  carefully  considered  to  ensure 
that  functional  improvement  is  worth  the  additional  task  time  to  ex¬ 
haust  their  pressure  before  removal  and  the  additional  hazards  asso¬ 
ciated  with  working  around  a  pressurized  and  cocked  system.  The  A-6 


provides  an  example  of  an  all  around  good  system  installation.  The 
F-l4  uses  a  mechanicax  spring  for  hook  centering  and  provides  a  po¬ 
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tential  hazard  if  error  is  made  in  vise  of  the  unloading  tool. 


WORK  UNIT  COPE  13B2J 


ITEM 


Hook  Assembly 


AIRCRAFT  A-4 


LOCATION :  Under  Aft  Fuselage 


ruPPORT  EQUIPMENT:  Hydraulic  Test  Stand 

—  —  Aircraft  Jacks 


ACCESS :  No  access  required 


REMOVAL: 


1.  Jack  aircraft 

2 .  Lower  hook 

3.  Disconnect  from  actuator  (1  bolt) 

4.  Remove  2  catapult  attach  bolts 

5.  Remove  hook  attach  bolt 

6.  Remove  hook 


INSTALLATION : 


Reverse  of  removal 


FUNCTIONAL  CHECK:  Operational  check  by  cycling  hook 


:  ".ST  EQUIPMENT:  External  Hydraulic  Power 


CLOSE  UP: 


None  renuired 


I 


ANALYST'S  OPINION:  Very  simple,  direct  installation.  Easy  access  reduces  the 

task  effort.  Jacking  aircraft  is  not  desirable,  but  is  necessary  due  to  low  fuse¬ 
lage  lines.  This  installation  would  De  excellent  if  pressure  could  be  removed  from 
the  actuator  and  then  'isconnect  made  without  raising  the  airplane.  If  a  small 
access  panel  was  reauired  it  would  be  worth  it  co  eliminate  jacking. 


4  « 


-  — - - - — - - - —————— - -«o - - : — ■ — — —  -  -  i.  acSalSS 


WORK  UNIT  CODE  13611 


TTKM  \?-V-r’?im  "‘  nK 


AIRCRAFT  A -6 


AF'^MILY 


LOCATION :  Aft  ^uselape  section 


SUPPORT  EQUIPMENT: 


External  "ydraulic  °ower 
External  Elect" ‘ cal  Power 


ACCESS . 


One  Access  Panel  (18  screws) 


REMOVAL :  Lower  hook. 

?.  Remove  cotter  key  fro.".  nut  securing  arresting  gear  frame  -ttach  bolts. 
3.  Remove  bolt  and  nut  securing  dashpot  to  arresting  gear  frame, 
li.  Drive  attach  bolt  pins  outboard  and  remove  frame. 


TNSTALTATTON :  Reverse  of  removal. 


FUNCTIONAL  CHECK:  p^r^""’ 


TEST  EQUIPMENT:  External  Electric  Power 

-  Hydraulic  Test  Stand 


y 


•  Replace  removed  panel 


This  installation  except  for  its  large  sire  ir  desirable  from  a  j 
ANALYST*-  OPINION:  maintainability  consideration  in  that  the  individual  components,! 
AG  actu-+or,  AG  dashpot,  and  the  AG  "V'frame  and  hook,  are  all  separate  such  that  eacl 
major  component  can  be  removed  without  disturbing  the  other  component.  The  'took  shai 
has  a  rubber  bumper  assembly  wh^ch  is  a  part  of  the  book  shank  bo  "A"  frame  assembly 
This  bunber  provides  shank  centering  and  absorbs  the  shock  from  side  loads  tending  t( 
deflect  shank  off  center.  This  arrangement  is  simple  and  apparently  effective.  Thi 
rubber  would  arpear  to  deteriorate  because  of  -freiuent  deflections.  If  the  item  is  ti 

s 

(See  continuation  sheet)  § 
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CONTINUATION  SHEET: 


WORK  UNIT  CODE  33811 _  ITEM  Arresting  Honk  Assembly  AIRCRAFT  a -6 


ANALYST'S  OPINION:  (Continued) 


changed,  rubber  deterioration  would  not  be  a  problem.  The  damper  and  retract  actuator 
are  located  in  the  fuselage,  but  can  be  reached  by  opening  an  extendable  equipment 
platform.  The  damper  is  serviced  from  inside  of  the  fuselage  with  enuipment  platform 
open.  External  servicing  capability  would  eliminate  having  to  open  equipment  access. 
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WORK  UNIT  CODE  l^10 


ITEM  Arrest  Gear  Assy 


AIRCRAFT  A -7 


LOCATION :  Belov  Aft  Fuselage 


SUPPORT  EQUIPMENT: 

Nitrogen  Servicing 

_ Aircraft -Jacks _ _ _ 


ACCESS. 


Remove  Lover  Access  Pane]  (?0  CPF) 


X 

i- 


REMOVAL :  1.  j->ok  Airplane 

?.  Lower  Tail  Hook  Assy 

1.  Rleed  Accumulator  Pressure  ( u+.  "'-rmi  ’vp 

4.  Remove  Pin  Retainer  Bolts  (?) 

5.  Remove  Nut  from  Actuator  Rod  Fnd 

6.  Remove  Retainer  Pins  (?)  &  Rotate  Hook  to  Remove  nr.if 

7.  Remove  Hook  Assy 

INSTA-I.IATTON ;  1.  Reverse  of  Removal 

2.  Service  Accumulator 


FUNCTIONAL  CHECK: 


Perform  Operational  Check 


TEST  EQUIPMENT: 


External  Hydraulic  Pressure 
External  Electrical  Pover 


CLOSE  UP:  Replace  Access. 


ANALYST’S  OPINION:  vvpro  rtep'-  are  re-iire'5  t~  bleed  and  service  accu~ui '■t^r. 

Proximity  of  access  panel  to  deck  makes  opening  of  RO  fasteners  rather  tedious. 
Quick  release  fasteners  help  this  problem.  Jacking  of  aircraft  needed  to  allow 
hook  to  move  far  enough  for  attach  points  to  clear  structure.  It  would  be  pre¬ 
ferable  to  orient  attach  points  so  they  can  be  reached  with  the  aircraft  on  its 
wheels.  Additional  access  may  be  reouired. 
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WORK  UNIT  CODE 


AIRCRAFT 


LOCATION: 


Aft  Section 


SUPPORT  EQUIPMENT:  Use  aero  stand  to  support  hook 
Hydraulic  and  electric  power 
Nitrogen  servicing  equipment 


ACCESS ; 


REMOVAL: 


2  fairing  panels  (60  screws  each) 

2  wedge  panels  -  (2  bolts,  3  DZUS,  1  screw  ea) 
2  engine  access  -  (1  coax,  11  DZUS  ea) 


Lower  hook 

Bleed  air  from  snubber  (2  DZUS,  Schrader  valve) 

Disconnect  forward  fairing  door  (unscrew  clevis,  2  places) 
Support  hook  and  remove  actuator  attach  bolt 
Remove  trunnion,  pin,  spring,  mooring  ring 
Remove  hook 


INSTALLATION :  1.  Reverse  of  removal 

2.  Rig  fairing  door 

3.  Service  snubber 


FUNCTIONAL  CHfcCK:  Operate  hook 


TEST  EQUIPMENT :  Hydraulic  and  electrical  power 


CLOSE  UP:  Re-install  panels 


ANALYST'S  OPINION:  Except  for  access,  this  is  a  good  installation.  Removal  is  simple 
and  items  such  as  the  horizontal  danpers  are  part  of  the  removable  assembly.  Access 
requires  removing  too  many  fasteners  and  the  wedge  panels  actually  have  three 
different  kinds  of  fasteners  securing  them.  The  bolts  securing  the  forward  fairing 
door  cannot  be  removed  because  of  interference  of  surrounding  structure.  This  requires 
disassembly  of  the  two  clevises  resulting  in  a  complete  rigging  each  time.  The  hook 
assembly  is  heavy  and  should  have  some  type  of  handling  equipment .  While  explaining 
the  task,  the  NARF  technician  conjectured  on  the  feasibility  of  using  the  nose  gear 
strut  jack  for  this  purpose. 
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WORK  UNIT  CODE  13811 


ITEM  •■  ?R'’.PTTUn  G-4R  AggK'-'3LY 


AIRCRAFT  F-8 


LOCATION:  Tail  h^ok  well 


SUPPORT  EQUIPMENT: 


Aircraft  Jack?. 

Hydraulic  test  stand. 
Nitrogen  servicing  bottle. 


Hydraulic  servicing  stand. 


ACCESS 


Poor  because  of  lou  silhouette  of  airplane. 
3  Access  Panels  (60  screws) 


REMOVAL:  1. 


2. 

3. 
h. 

6. 

7. 

INSTALLATION: 


1.  Reverse  of  removal. 

2.  Check  clearance  of  installation  and  rig. 

3.  Reservice  accumulator. 


FUNCTIONAL  CHECK: 


Perform  normal  op- rational  check. 
Perform  emergency  operational  check. 


TEST  EQUIPMENT: 


Hydraulic  Test  Stand 
External  Electrical  Power 


CLOSE  UP:  Replace  access  panels. 


Re.r.:ve  forward  access  plate  to  tail  hook  assembly.  Approximately  60 
fasteners  have  to  be  removed  to  remove  assemblv.  Fasteners  are 
MF  2h69l-c50 

Bleed  nitrogen  service  off  accumulator. 

Disconnect'  liouid  shock  cylinder. 

Disconnect  tail  hook  actuating  cylinder. 

Remove  side  bolt  access  plates. 

Remove  "A"  frame  nuts  and  drive  bolts  outward. 

Remove  forward  nuts  and  remove  entire  assembly. 


I 


AHALYS.'S  OPINION:  Access  provisions,  quantity  of  fasteners  used  with  the  access  1 
panels,  and  the  low  silhouette  are  the  most  serious  objections  to  this  installation.  I 
When  the  work  area  is  this  close  to  the  deck,  access  provisions  should  be  simpli-  | 
fied.  As  it  is,  removing  60  screws  to  gain  access  is  a  subrtantial  burden.  Tasks  g 
are  also  relatively  difficult.  f 


WORK  UNIT  COD'r  i  7Ai  s 


AIRCRAFT  F-1U 


LOCATION:  Under  Aft  Section,  on  Centerline 


SUPPORT  EQUIPMENT:  Centering  Spring  Compressor 

Nitrogen  Servicing  Cart 


ACCESS-  1  "airing  (52  SPF  and  l  screws) 

1  Door  in  right  hand  sponson  (2  latches) 


REMOVAL:  Bleed  uir  (right  hand  sponson). 

— ~  2.  Drop  hook. 

3-  Remove  one  bolt  locking  vertical  pin  assembly  to  dashpot. 

It.  Remove  bolt  holding  link  assy. 

5.  Remove  bolt  securing  cap  on  horizontal  pin  assembly;  remove  cap  and 
horizontal  pin. 

6.  Remove  arresting  hook  assembly,  trunnion  assembly,  and  vertical  pin 
from  aircraft . 

7.  Install  spring  compressor  &  remove  bolt  thru  vertical  pin. 

8.  Loosen  spring  compressor  shaft,  remove  trunnion. 

9*  Remove  shock  spring. 

10.  Remove  unlock  assy  (h  nuts  and  bolts). 

11.  Remove  hamper  (it  bolts). 

INSTALLATION :  Reverse  of  removal,  service  and  rig. 


FUNCnONAL  (Hrt.K:  Ooeration  of  hook 


TBot  EQUIPMENT:  Electrical  and  hydraulic  power 


CLOSE  UP: 


Install  fairing  and  access  door 


ANALYST 1 S  OPINION :  The  removal  tasks  are  complex  and  do  not  follow  an  approach  that 
would  seem  logical  by  inspection.  The  loaded  centering  spring  is  concealed  in  the  hook 
shank  and  appropriate  warning  was  not  found  on  the  shank.  An  attempt  to  remove  or  make 
subsequent  trunnion  disassembly  could  result  in  injury  if  the  proper  special  tool  is 
not  used.  Too  many  fasteners  are  involved  in  removing  the  fairing.  Two  shorter 
fairings  would  be  better. 


Yi’i'L’KM:  13 


Landing  Gear 


N0!1ENCLA':'UUE: 


Brake  Control  Valve 


'vUC :  A-k: 


A -6: 


A -7 :  1352A  F-h:  13U11 


7 -6 : 


F-11+:  13^21  AV-8:  13726 


OENERA L  OBSERVATIONS:  The  data  sort  resulted  in  an  "apples  and  oranges"  com¬ 
parison  with  brake  pedal  valves,  an  anti-skid  control  box,  and  an 
anti-skid  electronic  control  being  included.  The  results  were  quite 
interesting  with  some  fine  features  revealed.  These  ore  enunerated 
he!  o "  and  no  tv,r>  dnta  sheets , 

DESIRABLE  FEATURES:  1.  The  AV-8  does  not  have  differential  braking  because 
of  its  tandem  gear.  The  brake  "pedal"  valve  can  be  located  in  a 
much  more  accessible  location  than  the  traditional  deep  in  the  cock¬ 
pit,  forward  of  the  rudder  pedal  position.  2.  The  anti-skid  control 
box  in  the  F-lU  is  located  in  an  uncluttered  wheel  well  and  is  readily- 
removed.  A  ♦*  t®-t  ■ru*v*t'?c~  t>o  bo*'.  •*■>'»  -<*«-or-r  4-v.^  valve. 

UNDESIRABLE  FEATURES:  1.  The  A -7  anti-skid  valve  is  located  in  the  wheel  well 
but  in  a  rather  congested  area.  It  is  rather  small  and  has  six  hyd¬ 
raulic  lines  connected  to  it.  Brazed  hydraulic  tubing  leading  to  the 
valve  makes  disconnect  and  valve  removal  difficult.  2.  The  F-i*  is 
a  fairly  standard  brake  pedal  valve  installation.  It  is  very  diffi¬ 
cult  to  reach  and  work  must  be  done  in  both  the  cockpit  and  nose 
wheel  well.  Once  the  nut  is  installed  on  the  nearly  inaccessible 
attach  bolt,  a  cotter  pin  must  be  installed. 

Best  Av 


attable  Copy 


NOMENCLATURE : 


Brake  Control  Valve 


ADDITIONAL  REMARKS:  The  key  here  is  space.  Each  component  is  fairly  simple. 

Peculiarities  of  function  often  place  them  in  inaccessible  loca¬ 
tions.  The  A-7  anti-skid  valve  is  an  example  of  a  need  for  con¬ 
straint  when  brazed  or  cryogenic  hydraulic  fittings  are  used.  The 
lines  can  no  longer  be  loosened  at  both  ends  to  provide  flexibility 
Care  must  be  taken  to  avoid  "box  nailing"  the  component  in  place. 


CONTINUATION  SHEET: 


WORK  UNIT  CODE  1352A  _  ITEM  ANTISKID  CONTROL  VALVE  A  ill* 'RAFT  A-7 


REMOVAL :  (Continued) 

10.  Loosen  jarnnut  on  brazed  line  assembly  connected  to  upper 
outboard  fitting  on  aft  side  of  valve. 

11.  Loosen  2  B  -  nuts  at  opposite  end  of  brazed  line  assembly. 

12.  Remove  clamp  securing  brazed  tube  assembly  and  remove  tubing 
assembly. 

13.  Loosen  jamnut  on  brazed  tube  assembly  connected  to  upper 
inboard  fitting  on  aft  face  of  valve. 

14.  If  required,  remove  tube  clamp  or  loosen  B-  nut  at  opposite 
end  of  tube  assembly.  Remove  fitting  from  valve. 

15.  Remove  4  bolts  securing  valve  to  aircraft  structure. 


INSTALLATION  i 

1.  Reverse  of  removal  procedures 

2.  Aircraft  hydraulic  system  has  to  be  satisfactorily  bled  before 
functional  check  can  be  accomplished. 


•i 

.! 


l  W 


v:ohk  unit  cor*  13*01 


TT*  M  Brake  Control  Valve 


AIRCRAFT  F-U 


LOCATION :  Nose  wheel  well,  2  valves  forward  of  NIC  trunnion 


fUPPORT  EQUIPMENT:  Hydraulic  power 

~  ”  Ni  Lro'-en  s^^vi^lnr;  e"ri riven" 


ACCESS :  Remove  seat 


REMOVAL :  1.  Bleed  accumulator  (  shrader  valve  in  nose  well) 

2.  Disconnect  3  hydraulic  lines 
3*  Disconnect  lower  attach  point  (1  bolt) 

1;.  ”>3 "•'onre'*4'.  *,ont  rod  (1  bolt) 

5.  T’P'lo’,r  cover  in  no/'t'"\it  fry  ) 

6.  cyl ’ nJer  ur*r>er  ottnch  bo1 1  hotter  ri-i) 


INSTALLATION :  1  .  P^ver'"''  ^  rerov^  1 . 

^cArv-.-e, 


1  J. 
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FUNCTIONAL  CHrCK :  Brake  check 


& 

i  r 


TR3T  ECUIPMENT: 


Hydraulic  and  electrical  power 


C..OSE  l  P: 


Install  seat 


ANALYST'S  OPINION:  These  valves  are  hard  to  work  or*  in  most  airplanes.  This 
installation  requires  work  in  both  the  nosewheel  well  and  the  cockpit.  A  very 
agile  person  might  reach  the  upper  attach  points  without  removing  the  seat,  but 
the  extra  effort  is  worth  it.  Access  to  the  upper  attachment  is  bad  and  the 
mechanic  is  in  an  almost  inverted  position  to  acconplish  it.  As  the  NARF  technician 
put  it,  "You’re  upside  down  working  in  an  area  that’s  out  of  sight  and  out  of  reach  - 
now,  try  to  find  the  cotter  pin  hole." 


WORK  UNIT  CODE  13821 


ITSM  POWER  BRAKE  CONTROL  MODULE  AIRCRAFT  F-lU 


LOCATION:  Nose  Wheel  Well 


SUPPORT  EQUIPMENT:  None 


REMOVAL : 


1.  Disconnect  1  electrical  plug 

2.  Remove  1  screws 
3-  Remove  module 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHrCK:  Self  test 


TRST  EC.UIPM5NT :  Electrical  mower 


CLOSE  UP: 


ANALYST’S  OPINION:  Very  good  installation.  Access  is  excellent  and  removal  is 
easy.  Self  test  adequately  and  quickly  checks  out  the  installation.  The  test 
initiation  and  readout  is  accomplished  at  the  module  which  is  an  advantage  when 
compared  to  a  centralized  self  test  system  with  the  function  performed  remotely 
from  the  system  being  tested. 


WORK  UNIT  CODE  1 


ITEM  Fneel  Brake  Control  Valve  AIRCRAFT  AV“8  I 


LOCATION :  Nose  Wheel  Weil,  Forward,  Left  Side 


SUPPORT  EQUIPMENT:  Hone 


ACCESS Very  tight  -  No  panels 

Lines  rcu-cd  around  valve 


REMOVAL :  i.  Disconnect  control  cable  in  cockpit 

2.  Remove  pin  in  control  linkage,  retract  and  disconnect  cable  (1  pin) 

3.  Disconnect  3  hydraulic  lines 

k.  Disconnect  3  bolts  and  remove  valve 


INSTALLATION:  1.  Reverse  of  removal 

2.  Rig  cable 

3.  Bleed 


ir 


FUNCTIONAL  CHECK:  Brake  check 


TEST  EQUIPMENT:  Hydraulic  power 


'LOSE  UP: 


ANALYST  S  OPINION :  in  spite  of  the  very  tight  Quarters,  this  is  probably  the  best 
brake  control  valve  installation  in  any  fighter  airplane.  The  tandem  landing  gear 
arrangement  dispenses  with  differential  braking, so  there  is  no  need  to  tuck  this  up 
behind  the  rudder  nedals.  Access  is  much  better  but  still  snug. 


iYliTKM:  13 


Landing  Gear 


i;o:2NCLA':URE: 

Emergency  Air  Bottle/Accumulator 

MIC:  A-’-: 

A-6:  13^51 

A-7:  133H  F-u :  13153 

:  -O : 

F-lh:  13712 

AV-6 :  13^15 

GENERAL  OBSERVATIONS:  The  A-7  component  is  a  hydraulic  accumulator  as  opposed 
to  a  pneumatic  reservoir.  It  has  a  higher  maintenance  requirement 
than  the  others  because  of  its  greater  complexity.  This  is  compen¬ 
sated  for  in  its  easier  access.  The  bottles  in  the  other  aircraft 
apparently  depend  on  their  simplicity  and  reliability  to  justify 
more  inaccessible  installation. 

DESIRABLE  FEATURES:  1.  The  A-7  accumulator  is  very  accessible  and  fairly  easy 
to  remove.  2.  The  F-iU  bottle  is  also  quite  accessible  in  the  un¬ 
cluttered  nose  wheel  well.  Tasks  are  very  siupie  and  there  is  ade¬ 
quate  space. 

UNDESIRA3LE  FEATURES:  1.  Generally,  the  air  bottles  except  the  F-lh  are  encum¬ 
bered  v--h  poor  access.  The  F-U  reouires  sliding  the  radar  out  to 
reach  the  bottle.  The  A-6  bottle  is  mounted  high  in  a  crowded  nose 
wheel  well  with  a  curtain  and  the  nose  gear  actuator  in  the  way.  The 
AV-8  has  two  bottles  in  the  main  gear  well.  The  forward  bottle  is 
fairly  easy  to  remove.  The  rear  bottle  is  almost  totally  obscured 
in  the  corner  with  several  items  in  the  way.  2.  The  A-7  accumulator 
reouires  build-up  with  items  removed  from  the  old  bottles. 


WORK  UNIT  CODE  13^51 


AIRCRAFT  A-6 


I 

I 

! 

1 

I 

1 

1 

l 

] 

1 
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ITEM  LDG  GR  Emer  Control  Air 
Bottle 


LOCATION :  Nose  Wheel  Well 


fflUTPMENTj-  Nitrogen  servicing  bottle 

Airplane  .jacks 


ACCESS:  No  access  required  but  item  is  difficult  to  reach.  Canvas  curtain 

must  be  opened  and  nose  gear  actuator  disconnected. 

Engine  access  must  be  opened  to  connect  the  hydraulic  test  stand. 


REMOVAL: 


1.  Bleed  off  air  charge 

2.  Disconnect  nose  landing  gear  actuator  from  strut 

3.  Disconnect  cable  linkage  and  pneumatic  lines 

4.  Remove  bottle  from  aircraft  by  loosening  clamps. 


INSTALLATION: 


1.  Reverse  removal  steps 

2.  Service  pneumatic  bottle. 


J 
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FUNCTIONAL  CHECK:  Connect  external  hydraulic  power  and  retract  landing  gear,  f 

Perform  emergency  landing  gear  drop  check.  % 

Reset  bottle  and  dump  valves.  f 

Cycle  gear  10  times  to  remove  air  from  hydraulic  system. 
Disconnect  hydraulic  test  stand  from  ouick-disconnects  to  | 
_ engine . _ | 


TEST  EQUIPMENT:  Hydraulic  Test  Stand 

Aircraft  Jacks 


CLOSE  UP: 


Install  canvas  curtain. 


ANALYST’S  OPINION:  Air  bottle  is  inconveniently  located  and  is  miserable  to  work  | 

on  because  of  not  being  able  to  get  to  it.  A  better  location  1 
would  have  improved  the  remove  and  replace  capability  of  this  | 
component .  | 


WORK  UNIT  CODE 


AIRCRAFT  A-7 


LOCATION 


Left  Forward  Fuselage  Equipment  Bay 


SUPPORT  EQUIPMENT:  External  Electric  Power 

Nitrogen  Servicing  Equipment 
Hydraulic  Test  Stand 


ACCESS: 


Remove  Access  Panel  (16  fasteners) 


REMOVAL: 


INSTALLATION: 


Connect  External  Electrical  Power 

Relieve  Hydraulic  Pressure  (SW  in  RT  Wheel  Well) 

Relieve  Nitrogen  Pressure  (Right  Wheel  Well) 

Remove  Blanket  (Unlace) 

Disconnect  Electrical  Harness  (?) 

Disconnect  1  Nitrogen  Line,  3  Hydraulic  Lines 
Release  Retainer  Bands 

Remove  Accumulator  (Several  fittings  removed  for  build-up  of  new  item) 

1.  Install  in  Reverse  of  Removal 

2.  Service  Accumulator 

3.  Bleed  Hydraulics 


FUNCTIONAL  CHECK: 


Perform  Emergency  Drop  Check 
Cycle  Gear  to  Remove  Air  From  System 


TEST  EQUIPMENT: 


Hydraulic  Test  Stand 
External  Electrical  Power 
Aircraft  Jacks 


CLOSE  UP:  Close  Access  Pane1 


ANALYST'S  OPDrCON;  Access  is  excellent.  Heater  Blanket  and  several  fittings  have 
to  Tie  transferred  to  new  component.  O-level  tasks  could  be  expedited  by  definition 
of  a  built-up  item  (LRU)  which  could  be  delivered  from  the  shop  with  these  items 
installed. 


,’OHK  UNIT  COD'c  13153 


ITT-  M  Air  Bottle 


AIRCRAFT 


LOCATION:  In  radar  compartment,  top,  R/K  side 


:UPPORT  EQUIPMENT:  Radome  jury  strut 
Radome  hinge  clamp 


Open  Radome 

Radar  unit  must  be  repositioned  to  reach  bottle 


REMOVAL :  1.  Slide  Radar  unit  Forward  (4  nuts,  7  cannon  plugs,  1  cooling  air  line 

.  quick  disconnect,  2  cooling  liquid  lines  quick  disconnects,  1  connecto 

block  (elect)). 

2.  Bleed  bottle 

3.  Disconnect  2  pneumatic  lines 

4.  Release  2  clamps  and  remove  bottle 

INSTALLATION :  1.  Reverse  of  removal 

2 .  Service 


FUNCTIONAL  CHICK :  Leak  check 

Radar  check 
AIN  154  check 


TEST  EQUIPMENT:  Hydraulic  and  electric  power 


CLOSE  UP:  Close  radome 


ANALYST 1 S  OPINION:  A  simple  job  made  complex  by  bad  access. 


Bleed  bottle  (Schrader  valve) 
Disconnect  2  lines 
Disconnect  2  clamps 
Remove  bottle 

1.  Reverse  of  removal. 

2.  Reservice  bottle. 


j 


FUNCTIONAL  CHECK:  Leak  check 


V.’OHK  UNIT  CODr  3  3415 


Undercarriage  Emergency 
IT!  M  Nitrogen  Bottle _ 


AIRCRAFT  AV-8 


LOCATION:  Main  Wheel  Well.  Aft,  Left  Side 


•UPPORT  EQUIPMENT:  Nitrogen  Service  Enuipmen 


ACCESS :  Aft  Bottle:  1  panel  ( 20  screws),  ASA-83,  1  Panel  (l4  screws) 

Forward  Bottle :  None 


REMOVAL:  1. 

Deflate  bottle 

2. 

Remove  nitrogen  lines  (!:  connectors) 

•5. 

Remove  thumbscrew,  open  clamp 

4. 

Remove  bottle 

INSTALLATION: 

1.  Reverse  of  removal 

2 .  Service  bottles 

FUNCTIONAL  CHFCK:  Leas  check 


TEST  EQUIPMENT:  None 


CLOSE  UP:  Aft  Bottle:  Re-Install  removed  panels  and  components 
Forward  Bottle :  None 


ANALYST'S  OPINION:  Two  bottles  in  this  system.  The  forward  bottle  installation  is  * 
excellent.  The  aft  bottle  is  nearly  inaccessible.  Mounting  is  simple.  | 


FLIGHT  CONTROL  SYSTEMS 


ELEVATOR/UHT  ACTUATOR 

AILERON  ACTUATOR 

AILERON  TRIM  ACTUATOR 

SPOILER  ACTUATOR 

RUDDER  ACTUATOR 


TE  FLAP  ACTUATOR 


HORIZONTAL  STABILIZER/ 
ELEVATOR 


LE  FLAP  ASSEMBLY 

TE  FLAP  ASSEMBLY 

AILERON 

RUDDER 

SPOILER  ASSEMBLY 

PILOT'S  STICK  GRIP 


in i ■  1 1 


FLIGHT  CONTROL  SYSTEMS 


CONTENTS 


COMPONENT 

A-4 

a-6 

A -7 

F-4 

F-8 

f-14 

AV-H 

Elevator/UHT  Actuator 

ill  Cr'l 

14521 

14531 

14326 

1442D 

14431 

14331 

Aileron  Actuator 

14221 

14321 

14233 

14222 

]  1*231 

N/A 

14131 

Aileron  Trim  Actuator 

1421L 

N/A 

l424l 

14261 

N/A 

14234 

x4l42 

Spoiler  Actuator 

14A22 

N/A 

1423B 

14252 

14232 

14232 

N/A 

Rudder  Actuator 

14721 

14421 

14431 

14423 

N/A 

14342 

N/A 

TE  Flap  Actuator 

N/A 

N/A 

14757 

14555 

N/A 

1462Q 

14532 

Horizontal  Stabilizer/ 

l46ll 

14131 

14511 

14310 

1441G 

l44ii 

14310 

Elevator 

14311 

LE  Flap  Assembly 

N/A 

l48l4 

14710 

14510 

14611 

l46ll 

N/A 

14720 

14612 

14612 

TE  Flap  Assembly 

14511 

N/A 

14730 

14540 

1471A 

14614 

14510 

Aileron 

14211 

N/A 

14220 

14210 

14211 

N/A 

14110 

14212 

14212 

Rudder 

14711 

N/A 

14410 

14410 

14312 

14311 

14210 

Spoiler  Assembly 

14A11 

n/a 

14311 

14240 

N/A 

14211 

N/A 

N/A  lU2ll  iUlll  14111  l4lll  5771A  l44ll 


Pilot’s  Stick  Grip 


>Vt«?KM:  lU 


NOMENC LA  TURK : 


Flight  Controls 


’vUC :  A-!-:  14321  A-6:  14521  A -7: 


F-4 :  14326 


F-0 :  14420  F-l4:  14431  AV-6: 


GENERAL  OBSERVATIONS:  1.  The  elevator/lIHT  actuating  cylinders  are  hidden  behind 
well  fastened  accesses.  They  are  heavy  and  generally  difficult  to  ex¬ 
tricate  from  the  aircraft.  2.  The  location  of  about  half  the  elevator/ 
UHT  actuators  can  be  worked  on  without  a  work  stand. 

DESIRABLE  FEATURES:  1.  Once  access  is  complete,  the  ability  to  easily  work  on 

the  component  in  place  enhances  the  A-7  ana  AV-8  installations.  2.  Deck 
level  accessibility  is  a  strong  asset  exhibited  by  the  AV-8,  A-7,  F-8  and 
A— 4  installations. 


UNDESIRABLE  FEATURES:  1.  The  excessive  number  of  fasteners  to  gain  access  to 

the  cylinder  is  considered  a  drawback.  2.  Obscuring  attachment  bolts 
by  harnesses,  linkages,  lines  and  poor  positioning  unnecessarily  in¬ 
creases  the  overall  removal  effort.  The  F-l4,  F-8,  F-4  and  A-4  are  typi¬ 
cal.  3.  Heaviness  and  poor  positioning  combine  to  make  removal  very 
difficult  (A-4,  A-6).  Design  of  the  component  should  avoid  excessive 
weight  and  high,  buried  installations.  4.  Linkage  disconnection  prior 
to  removal,  as  in  the  A-7,  should  be  avoided  as  it  adds  to  the  complexity 
of  removal  and  may  result  in  loss/damage  to  linkage  components. 


ADDITIONAL  REMARKS:  1.  Components  should  be  as  light  as  possible  with  no  clut¬ 
ter  in  front  of  or  at  the  ends  of  the  installation.  2.  Efforts  should 


'.ikffla  iWiuwrWiS  S'yjttinj.urtt  lit.ua  Wn  uWi  *,  vi 


SYSTEM:  l4 

NOMENCLATURE: 


Flight  Controls _ 

Elevator/UHT  Actuating  Cylinder 

ADDITIONAL  REMARKS:  (Cont.) 

be  made  to  disturb  as  little  as  possible  of  the  othe*  flight  con¬ 
trol  components  plus  reducing  the  extent  of  rigging  required.  The 
AV-8  design  and  installation  is  an  excellent  example  of  vhat  can 
be  done  with  this  bulky  actuator.  3.  Where  possible,  deck  level 
installation  of  the  actuator  is  the  preferred  approach. 


WORK  UNIT  CODr  lU321 


ITT  M  Elevator  Actuating  Cylinder  AIRCRAFT  A-% 


LOCATION:  Below  horizontal  stabilizer 


•UPPORT  EQUIPMENT: 


External  electric  power. 
External  hydraulic  power. 
Hydraulic  servicing  equipment, 


Torque  wrench. 


ACCESS :  2  access  panels  (28  screws) 

Access  fair.  Space  fairly  cramped  under  stabilizer. 


REMOVAL: 


INSTALLATION: 


1.  Remove  starboard  and  port  panels. 

2.  Raise  horizontal  stabilizer. 

3.  Disconnect  four  (k)  hydraulic  lines,  2  screws,  2  bolts. 
U.  Disconnect  bungee  (l  bolt),  input  rod  (1  bolt). 

5.  Disconnect  cable  retaining  pin,  1  cable  disconnect. 

6.  Disconnect  elevator  actuating  rod. 

7.  Remove  actuator  cylinder  assembly. 

1.  Reverse  removal  order. 

2.  Bleed  and  service  hydraulic  system. 


FUNCTIONAL  CHrCK: 


Check  elevator  travel. 


7 
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TEST  EQUIPMENT : 


External  electric  power. 
External  hydraulic  power. 
Protractor. 


CLOSE  UP:  Install  access  panels 


ANALYST'S  OPINION:  Access  to  this  cylinder  is  only  fair.  As  much  paneling  is 

removed  as  is  feasible  but  the  remaining  work  space  between  the  stabilizer  and  fuse- 
f  lage  structure  is  very  restricted.  Removal  tasks  have  been  kept  simple  but  wrench 

*  access  is  difficult  on  some  of  the  fittings.  Rigging  and  functional  check  are  per-  j 

formed  concurrently. 


1 11  CD  fljf  >lf 'ulill.Wif  J,  ji  | 


■’OHK  UNIT  CODE  14521  I TEN 

AIRCRAFT  . 

- - — 

•aVATjOI-I:  Vertical  fin 


I'PPCH'"  EQUIPMENT: 


Surface  protractor 

External  hydraulic  and  electrical  power 


Remove  4  access  panels  (total  of  198  screws) 


REMOVAL :  1.  Disconnect  electrical  connector  for  auto  pilot  from  actuator. 

2.  Depressurize  hydraulic  system  reservoir. 

3.  Remove  pressure  and  return  lines  (hoses)  of  flight  control  system 
hydraulic  system  from  actuator ,  and  remove  pressure  and  return  hoses 
of  combined  system  hydraulic  system  from  actuator. 

4.  Disconnect  input  bungee  by  trimming  to  neutral. 

5.  Disconnect  cotter  key,  nut,  and  bolt  and  disconnect  actuator  from  "A" 
frame. 

6.  Support  stabilizer  actuator  and  remove  lug  end  hardware  and  attach  pin 

7.  Remove  actuator  through  vertical  stabilizer  access. 

INSTALLATION;  1.  Reverse  of  removal. 

2.  Surface  throws  have  to  be  checked  and  adjusted  if  required. 

3.  Adjustment  accomplished  by  adjusting  actuator  rod  end  with 

final  adjustment  made  b”  r - *  1 - 


FUNCTIONAL  CHECK:  Connect  external  hydraulic  and  electrical  power,  and  verify 

surface  throws  and  adjust  as  required. 


CLOSE  UP: 


Close  removed  accesses. 


ANALYST'S  OPINION:  The  most  serious  objection  to  this  installation  is  its  overall 
access.  Actuator  is  difficult  to  get  to  because  of  having  to  work  in  confines  of 
aft  end  of  fuselage  plus  working  through  the  vertical  stabilizer  access.  Hoses  as 
well  as  rod  end  are  difficult  to  get  to.  Lug  end  pivot  pin  is  hard  to  get  out 
because  of  corrosion  requiring  that  pin  be  forcefully  driven  out  sometimes  resulting 
in  damaged  pins.  Actuator  weights  more  than  75  Us.  and  has  to  be  supported  with 
ropes,  etc.,  to  support  weight  while  pin  in  removed.  Not  doing  this  could  result  in 
injury  to  maintenance  personnel.  Stabilizer  surface  has  to  be  supported  or  blocked 
during  stabilizer  actuator  removal. 


vOHK  UNIT  COD?  14531 


ITT-  M  UHT  ACTUATING  CYLINDER 


AIRCRAFT  A-7 


liOCATION : 


Aft  Section 


I 


SUPPORT  EQUIPMENT: 


External  Hydraulic  Power 
External  Electric  Power 
Protractor 


ACCESS ;  i  Panel  90  Screws 
1  Panel  38  Screws 


is- 

i 

I 
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REMOVAL :  1. 

2. 

3. 

4. 

5. 

7. 

8. 

9. 

10. 

11. 

12. 


Remove  four  (4)  taper  pins,  three  (3)  bolts. 

Disconnect  springs  (2). 

Remove  bolt  from  forward  end  of  transducer. 

Remove  Support. 

Remove  nuts  an!  bolts  from  bellcrank. 

Remove  bolt  at  horr.  -  Let  UHT  trailing  edge  down  till  clear  of  fork. 
Disconnect  four  (4)  hydraulic  lines. 

Remove  actuator  with  forward  bellcranks  attached. 

Remove  bolt  thru  forward  end  of  actuator. 

Remove  bolt  between  bellcranks. 

Remove  bolt  from  link  to  pilot  valve. 

Remove  bellcrank  assembly  from  actuator. 


s 

£ 


os 


I 


INSTALLATION :1 . Reverse  of  removal. 

2. Bleed  and  service  hydraulic  system. 


3.  Rig  UHT  System. 


FUNCT3 ONAL  CHr CK :  perform  operational  check  of  UHT  system. 


3S 

£ 

3 


TEST  EQUIPMENT:  External  hydraulic  power 

External  Electiic  Power 


CLOSE  IP:  Install  two  panels  I 

i 

■p! 


ANALYST’S  OPINION:  Except  for  the  large  member  of  screws,  this  is  a  good  fj 
installation.  Perhaps  the  screws  are  justified  because  of  location  and  space,  but  j 
128  of  them  are  a  definite  burden.  Normally,  work  will  be  done  with  the  UHT  in  j 
place  and  access  is  very  good  from  the  working  position.  Linkage  disconnect  is  | 
rather  complex  and  some  parts  have  to  be  removed  subsequent  to  cylinder  removal  §j 
from  the  airplane.  This  is  not  desirable  because  of  the  inconvenience  of  performing  j 
such  work  beside  the  airplane  and  the  problem  of  stowing  the  loose  parts  until  the  fj 
new  actuator  arrives.  Considering  the  space  available,  though,  this  is  preferrable  1 
to  attempting  to  remove  the  actuator  without  the  linkage.  fj 


WORK  UNIT  CODE  14326 


Stabilator  Power 
Control  Cylinder 


AIRCRAFT  F-4 


LOCATION:  Aft  Section 


SUPPORT  EQUIPMENT: 


Protractor 
Work  stand 
Hydraulic  and 


ACCESS  : 


REMOVAL: 


3  doors  (1  -  82  screws  ea,  2  -  62  screws  ea) 

Remove  electrical  cable  that  are  in  the  way  (auto  pilot) 
(3  claaps,  1  cannon  plug) 


Remove  4  hydraulic  swivels  (l  thru  bolt  ea) 

Disconnect  upper  attach  point  (1  bolt) 

Manipulate  control  valve  to  retract  piston 

Move  stabilator  to  gain  access  to  lower  attach  point  and  remove  bolt 
Guide  cylinder  through  structure  in  fwd  direction  to  remove  from 
airframe 


INSTALLATION;  1.  Reverse  of  removal 
2.  Bleed 
3-  Rig 


FUNCTIONAL  CHECK: 


Position  check 
Auto  pilot  check 


TEST  EQUIPMENT: 


Hydraulic  and  electrical  power 
Protractor 


CLOSE  UP: 


Reinstall  electrical  cable 
Reinstall  accesses 


AHALYST  S  OPINICW :  This  is  a  poor  installation.  It  is  high  off  the  ground  and 

access  is  bad.  A  total  of  206  screws  to  remove  is  nearly  overwhelming.  There  is  a 
harness  in  the  way  that  requires  disturbance  of  the  autopilot  to  remove.  Finally, 
the  actuator  is  heavy  and  has  to  be  worked  forward  and  out  through  the  structure. 

A  fairly  difficult  job. 


VORK  l IN  IT  CODE  1442D 


ITEM  UHT  CONTROL  PACKAGE 


AIRCRAFT  P-8 


•  -ATI ON :  Aft  fuselage  section 


'MipypR'"  EQUIPMENT:  Hydraulic  test  stand. 

Special  tool  for  removing  taper  pins. 
_ _ _ UHT  protractors _ 

IL'IiElT.-  Obstructed  somewhat  by  UHT  surface. 

2  Access  panels  (135  screws  total) 


» 


REMOVAL:  1. 

2. 

3* 

4. 

5. 

6. 

7. 

8. 
9- 

10. 

11. 

INSTALLATION: 


Disconnect  hydraulic  lines. 

Disconnect  electrical  connections. 

Disconnect  UHT  actuator  rod  end  from  UHT  horn.  f 

Disconnect  UHT  actuator  input  rod.  1 

Disconnect  feedback  rod.  f 

Remove  UHT  potentiometer  from  package  and  leave  with  aircraft.  | 

Disconnect  pneumatic  lines  to  UHT  surface  locking  actuator.  f 

Remove  hydraulic  lines  to  aft  half  of  actuator.  j 

Disconnect  lines  to  forward  half  of  actuator.  f 

Remove  bolts  and  pins  securing  forward  and  aft  end  of  package  to  structur 
Selectively  position  UHT  surface  to  facilitate  removing  package.  3 

3 

1.  Reverse  of  removal  J 

2.  Bleed  and  rig  { 


?UNCTJ0NAL  CHE"K:  Check  that  UHT  surface  throws  are  within  limits. 


| 

TV. 5T  EQUIPMENT:  External  hydraulic  power  'J 

External  electric  power  I 

Protractor  I 


|  LOSE  UP:  Replace  access  panels. 


ANALYST'S  OPINION:  Removal  of  UHT  package  is  involved  because  of  the  large  quantity  J 
of  fasteners  to  remove  to  gain  access  in  addition  to  removing  pneumatic  and  hydraulic  f 

lines.  Package  removal  requires  removing  special  taper  pins  and  bolts,  plus  jockeying; 

UHT  surface  to  remove  package.  Installation  is  awkward  to  work  on,  but  no  specific  | 
recoianendations  axe  being  offered  other  than  to  suggest  that  designers  avoid  this  | 

type  of  design,  or  study  way  in  which  to  simplify  it.  in  some  fashion  so  that  removal  | 

and  replacement  capability  will  be  improved.  | 

| 

‘1 

1 


WORK  UNIT  CODE  lUU^l 


CYLINDER 


AIRCRAFT  F-lU 


LOCATION :  Upper  Aft  Sponson,  both  sides 


SUPPORT  EQUIPMENT: 


Sling 

Hoist 


ACCESS ;  1  panel  (75  stress  panel  fasteners) 

1  panel  (38  stress  panel  fasteners) 


;  REMOVAL:  1. 

Attach  sling 

I  | 

i  o 

>  *-  « 

Disconnect  4  extension  units 

l  J 

E  "3 

!  i*. 

Remove  follow-up  rod  (2  bolts) 

Remove  bolt  at  stabilizer  horn 

n 

5. 

Remove  bolt,  2  big  washers,  attachment  pin 

u 

6. 

Remove  cylinder 

INSTALLATION : 

1.  Reverse  of  removal 

2.  Rig  stabilator 

D 

D 

FUNCTIONAL  CHECK: 


Motion  check 


TEST  EQUIPMENT: 


Protractor 

Hydraulic  and  electric  power 


CLOSE  l T: 


Install  2  panels 


- 1 - !LJ?i  Good  access  but  large  size  of  the  cylinder  requires  large  panels 

with  many  fasteners.  The  location  outboard  of  the  fin  and  about  midway  of  the 
stabilizer  chord  is  a  little  inconvenient  to  reach.  Some  of  the  fittings  are  hard 
to  get  on  with  tools  and  access  to  the  forward  attach  bolt  is  obscured  by  linkages 
and  lines.  This  is 'disappointing  when  the  size  of  the  access  opening  is  considered. 


ANALYST'S  OPINION :  First  impression  by  the  observer  is  that  the  access  is  much  tov, 
small  to  remove  the  item.  It  is  soon  learned,  however,  that  component  design  and 
installation  have  been  coordinated  with  the  access  size  and  .location  so  that  all 
removal  tasks  are  easily  accomplished  through  the  small  holes.  This  is  an  outstand¬ 
ing  installation.  The  string  tied,  plastic  drain  line  seem  a  little  unsophisticated 
but  quite  effective. 


I 

I 


<'Yt*TKM: 


l4 


NO!  C3NCIA  :’URE : 


,rUC :  A-'-:  14221 


?-8:  14231 


Flight  Controls _ 

Aileron  Actuator _ 

A-6:  14321  A-7 : 

F-l4 :  AV-8 : 


14233 

14131 


F-4 :  14222 


GENERAL  OBSERVATIONS:  Cramped  aileron  actuator  accesses  were  prevalent.  Accord¬ 
ingly,  problems  with  attach  bolts  and  hose  disconnects  were  the  primary 
removal  problems.  The  high  wing  aircraft  required  work  stands  and,  in 
all  cases,  the  work  spaces  were  awkward.  The  F-l4  does  not  utilize  an 
aileron  actuator. 

DESIRABLE  FEATURES:  The  large  access  of  the  F-4  and  A-4  gives  a  good  opening  for 
removal  of  the  actuator  after  it  has  been  completely  disconnected. 


UNDESIRABLE  FEATURES:  1.  All  the  actuator  rigging  is  done  in  place  by  adjusting 
the  actuator,  except  the  AV-8.  The  AV-8  adjustment  is  in  the  push-rod, 
a  possible  "Murphy".  Accidental  adjustment  of  the  actuator,  which  is 
pre-adjusted  in  the  shop,  causes  structural  damage.  2.  All  the  air¬ 
craft  suffered  from  congested  accesses  and/or  poor  panel  placement. 

This  increased  task  complexity  by  obstructing  bolts,  hose  connections 
and  bungee  adjustment.  3*  The  required  removal  or  disconnection  of  a 
bellcrank  is  a  feature  deemed  undesirable  from  the  extra  work  and  rig¬ 
ging  involved.  This  occurred  in  the  AV-8  and  F-4  installations.  4.  The 
F-8  required  extra  equipment  to  pressurize  the  cylinder.  Pneumatic 
pressurization  should  not  be  necessary  in  this  type  of  application  if 
the  aileron  actuation  system  is  properly  designed. 


kUMwAMAwAd 


SYSTEM:  14 _ Flight  Controls 

NOMENCLATURE :  _ Aileron  Actuator 


ADDITIONAL  REMARKS :  1.  Crowded  accesses  provide  little  solace  to  the  main¬ 

tenance  man  trying  to  replace  the  aileron  actuator.  Design  of  this 
area  should  avoid  crowding  the  attachment  points  and  easily  allow 
common  hand  tool  access  to  hose  connections.  Where  this  is  not 
possible,  additional  access  from  the  other  surface  of  the  wing  should 
be  provided.  2.  The  requirement  to  run  the  engine  up  in  the  F-8  to 
functionally  check  the  actuator  is  unacceptable.  This  bad  feature 


has  been  circumvented  in  newer  aircraft  through  the  use  of  external 
hydraulic  disconnects. 


V.’OHK  UNIT  CODE  1U221 _ IT*  M  AILERON  PCMER  MECHANISM  AIRCRAFT  A 


LOCATION :  Wing,  Center  Section,  Front  Spar 


SUPPORT  EQUIPMENT: 


External  Hydraulic  Power 
External  Electrical  Power 
Hydraulic  Servicing  Equipment 


One  Panel  (19  DZUS) 
Compartment  very  congested 


REMOVAL : 


1. 

2. 


Open  access. 

Disconnect  one  Idler  Arm 


(1  bolt),  Aileron  Actuating  Rod  (1  bolt). 


3.  Disconnect  two  control  cables  (1  bolt). 

4.  Disconnect  the  disconnect  cable  (1  bolt). 


5.  Disconnect  Trim  Arm. 

6.  Disconnect  Bungee  (1  bolt). 

7.  Disconnect  4  hydraulic  lines. 

8.  Remove  four  (4)  bolts. 

9.  Remove  power  mechanism  from  aircraft. 


INSTALLATION :  1.  Reverse  removal  order. 

2.  Bleed  and  service  hydraulic  system. 


FUNCTIONAL  CHECK: 

Check  aileron  deflection. 
Functionally  check  trim  system. 
Check  stick  orientation. 

Check  aileron  disconnect. 


TEST  EQUIPMENT:  External  electric  power 

. External  hydraulic  power 

Protractor 


CLOSE  UP:  Install  Panel 


ANALYST'S  OPINION:  This  compartment  is  very  congested.  The  access  panel  gives 
a  good  opening  into  the  compartment,  but  view  and  wrench  access  is  difficult.  The 
tasks  are  fairly  complex.  Location  of  the  compartment  forces  a  bad  working 
position  (kneeling,  reaching  overhead)  in  poor  light. 


AC 


'.'OHK  UNIT  COOK  14321 


item 


FLAPERON  ACTUATOR 


AIRCRAFT  A-6 


LOCATION :  TE  of  wing  center  section. 


SUPPORT  EQUIPMENT:  Work  stand 

External  hydraulic  and  electrical  power 
_ Surface  protractors. _ 


ACCESS : 


Several  access  panels  (151  screws,  total) 


REMOVAL:  1.  Disconnect  input  rod  and  feedback  rod* 

2.  Disconnect  4  hoses  from  actuator  by  working  through  round  access. 

3.  Hydraulic  system  has  to  be  depressurized  before  disconnecting  hoses. 


INSTALLATION :  1.  Reverse  of  removal 

2.  Bleed  and  rig 


'~'UNC','J  ONAI.  CHECK: 


Perform  operational  check  and  check  surface  throws. 

Check  adtuator  for  leaks. 

If  surface  throws  are  incorrect,  adjustment  accomplished  by 
adjusting  input  bungee  link. 


1  .-i 


ECUIPMENT: 


None 


Oil 

!. 


I . 


1 


i  2 

!  i 


pi! 

U 


ii 


CLOSE  UP: 


Close  accesses  opened. 


ANALYST’S  OPINION:  Access  to  actuator  is  cramped  and  removal  of  actuator  is  difficult 
because  of  this.  Actuator  hose  access  is  small  restricting  easy  wrenching  of  the  hose 
fittings.  Removal  is  achieved  by  disconnecting  related  hardware  and  by  removing 
actuator  from  beneath  the  wing.  Access  would  have  been  further  improved  if  additional 
access  from  the  top  of  the  wing  were  possible,  if  structurally  feasible.  Adjustment 
of  the  input  bungee  is  difficult  because  of  being  relatively  deep  in  compartment  plus 
being  cluttered  by  adjacent  hardware. 


0 


JL 


'.:OHK  UNIT  COD''  1^33 


jr.-M  AILERON  ACTUATOR 


AIRCRAFT  A-7 


fUPPCRT  EQUIPMENT: 


Workstand 

External  Hydraulic  Power 
Protractor 


ACCESS ;  1  Panel  (52  screws) 


1 

I 

1 

I- 

I 

I 

l 

f 

I 

I 

I 

I 


REMOVAL : 


1.  Disconnect  four  (4)  extension  units  from  actuator  (safetied). 

2.  Remove  bolt  at  end  of  cylinder,  drive  out  bushing. 

3.  Break  safety  and  remove  clevis  on  piston  end  by  turning  piston 
(count  turns). 

h .  Remove  bolt  from  inboard  end  of  input  rod. 

5.  Twist  and  remove  actuator. 

6.  Remove  input  rod. 


INSTALLATION: 


1.  Reinstall  in  reverse  order  of  removal. 

2.  Bleed  and  service  hydraulic  system. 

3.  Rig  Ailerons. 


! 


z 

l 

! 


% 


i 

j 

i 

i 

* 


FUNCTJ  OPJAL  CHr CK  :  Check  Ailerons  for  proper  operation. 


TEST  ECUIPMENT:  External  Hydraulic  Power. 


C.'.OSE  \  P:  1  Panel 


ANALYST'S  OPINION:  Falls  short  of  a  good  installation  because  of  the  shape  of  the 
access.  Excellent  access  is  available  to  everything  except  the  bolt  connecting  the  | 
piston  to  the  linkage.  The  mechanic  will  generally  remove  the  clevis  from  the  I 

piston  by  turning  the  piston  with  a  wrench  rather  than  removing  bellcrank  and  | 

linkage  for  disassembly  outside  the  airplane.  A  slight  change  to  access  shape  would  | 
allow  direct  access  to  the  clevis  bolt.  The  high  wing  design  places  this  area  over-  | 
head  and  a  small  workstand  is  handy.  If  wings  are  folded,  a  tall  workstand  can  be  | 
used.  I 
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WORK  UNIT  CODE  14222 


ITT  M  Aileron  Pcrwer  Actuator 


AIRCRAFT  __ 


LOCATION:  Trailing  edge,  center  wing  section 


SUPPORT  EQUIPMENT:  Spoiler  lock 

. .  Contour  board 

Hydraulic  and  electrical  power 


ACCESS  ;  Lift  spoiler  manually 

1  stress  panel  (l4o  screws) 
1  panel  (6  screws) 


REMOVAL: 


1.  Disconnect  viscous  damper  (l  bolt) 

2.  Disconnect  4  screws  (12  point  wrench)  from  hinge  block 

3.  Disconnect  control  rod  (l  bolt)  to  valve 

4.  Disconnect  3  lines,  remove  1  swivel 

5.  Disconnect  1  control  rod  to  bellcrank  (allows  access  to  bolt) 

6.  Remove  1  forward  attach  bolt 

7 .  Remove  actuator 


INSTALLATION:  1. 

2. 

3. 


Reverse  of  removal 

Bleed 

Rig 


FUNCTIONAL  CHECK:  Motion  check 


TEST  EQUIPMENT:  Hydraulic  and  electrical  power 

—  Control  board 


CLOSE  IT:  Reinstall  panels 


ANALYST’S  OPINION:  A  fairly  good  installation  after  access  is  gained.  The  access 

panel  is  large  enough  to  give  access  to  a  number  of  items  in  the  wing  but  is  to  large 
for  anyone  of  them.  A  larger  quantity  of  smaller  panels  would  be  preferable,  allowing 
access  to  each  component  without  involving  l40  screws.  An  extra  step  is  required  to 
disconnect  a  bellcrank  to  allow  motion  providing  access  to  a  bolt .  This  is  not 
desirable  when  the  disconnect  is  not  otherwise  required  for  removal. 


A-HUJW,  K<Utm.1  i*4>-iA'n 


- 

WORK  UNIT  roi>E  ; 

€  'i 

ITEM  AILERON  PC  PACK.V.E  ATRCRAP'T  F-8  J 


LOCATION:  Center  wing  section 


SUPPORT  EQUIPMENT:  Vork  stand. 

Nitrogen  servicing  bottle. 
Aileron  surface  orotractrr 


External  Hydrrulio  ewer. 
Hydraulic  servicing  stand. 


A  ■'Or’f’Q  . 
•  v  ,<vi  • 


Compartment  is  a  "tight"  installation,  ano  access  to  hydraulic  lines 
has  to  be  accomplished  by  going  through  the  spoiler  door. 

Remove  1  access  oanel 


REMOVAL :  1.  Depressurize  hydraulic  system  reservoir. 

2.  Pisconnect  hydraulic  lines  by  gaining  access  through  spoiler  door. 
3-  Disconne.-t  input  link. 

)j.  Disconnect  "^unk  Spring"  frem  both  attach  points. 

5.  Disconnect  both ‘actuator  ends  from  attach  points. 

6.  Lift  up  on  aileron  surface  to  properly  positioh  actuator  cylinder 
and  remove  actuator. 


INSTALLATION : 


1.  .everse  of  removal  procedures. 

2.  Final  adjustment  of  aileron  surface  to  rigged  position  is  accomplished 
by  adjusting  rod  end. 

3.  Service  reservoir  with  nitrogen. 


FUNCTIONAL  CHECK:  Run  engine  and  check  surface  throws  with  protractor 

actuator  f or  leaks. 

Actuator  for  leaks. 


rSST  EQUIPMENT: 


Equipment  required  for  engine  run 
Protractor 


ANALYST'S  OFINION:  More  work  space  in  actuator  compartment  would  be  beneficial  I 

in  making  it  easier  to  remove  hardware  and  actuator.  The  ailero 
actuators  are  of  the  dual  tandem  type  requiring  two  PC  system  operation.  Connecting;! 
external  power  to  some  ”-8  aircraft  reouires  disconnedting  pump  hose  disconnect  from  ? 
pump  to  c-'nn'-ct  external  hydraulic  power.  An  external  power  quick-disconnect  fitting 
is  desirable  and  is  fairly  commonplace  on  today’s  aircraft.  Inis  concept  still  seems 
valid  and  should  be  incorporatea  on  new  designs  so  that  running  the  engine  will  not  J 
be  retail red  to  assure  that  system  worked  on  is  still  operational.  -I 


?55* 


WORK  UNIT  CODE  14131 


ITEM 


Aileron  Power  Control  Unit  AIRCRAFT 


LOCATION:  Top  of  Wing 


Ruler  or  Protractor  to  rig 
SUPPORT  EQUIPMENT:  Hydraulic  Power 

Electrical  Power  (must  have  electrical  power  with  mule) 
_ _ Work  Stand _ 


ACCESS ;  i  panel  (40  screws) 

1  Panel,  Aileron  Leading  Edge  (l4  screws) 
1  Fwd  Brace  (5  bolts) 


REMOVAL:  ]_. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 


Disconnect  cannon  plug 
Disconnect  the  input  rod  (1  bolt) 

Disconnect  4  hydraulic  lines 
Disconnect  1  drain  line  (1  string) 

Disconnect  actuator  rod  at  aileron  (1  bolt) 

Remove  nut  from  stud  retaining  bellcrank  axle  pin 
Remove  retaining  clip  (1  nut) 

Remove  forward  actuator  bolt 

Remove  actuator,  aft  bellcrank  and  actuator  rod 

Remove  bellcrank  and  actuator  rod 


INSTALIATION :  1.  Reverse  of  removal 
Bleed  and  rig 


FUNCTIONAL  CHECK:  Motion  check 


i, 

TEST  EQUIPMENT:  Hydraulic  and  Electrical  Power 


CLOSE  UP:  Install  brace 

Close  access  panels 


AMALYST.  S  OPIHIOK:  This  installation  is  characterised  by  very  bad  access  to  the 
j  actuator  bolts  and  the  potential  of  causing  structural  damage  through  maintenance 

?  error.  The  aft  bellcrank  must  be  removed  with  the  actuator  .because  access  to  that 

j;  bolt  is  not  possible  in  the  airplane.  The  actuator  is  rigged  dimensionally  in  the 

j  shop  and  rigging  in  the  aircraft  is  accomplished  at  the  aileron  pushrod.  Ad  just - 

Iment  of  the  actuator,  which  is  a  more  normal  rigging  procedure,  will  result  in 
,  structural  damage  to  the  wing.  The  negative  dihedral  of  the  wing  makes  it  a  very 

unstable  work  platform. 


N0:*5NC*LA"URE: 


Aileron  Trim  Actuator 


) 


\TJC :  A-4 :  1421 L 

A-6: 

A-7:  14241 

F-O: 

F-i4;  14234 

AV-S :  14142 

F-U :  l426l 


.iENERAL  OBSERVATIONS:  Accessibility  to  this  component  was  either  very  good 

or  extremely  poor.  Work  space  on  the  A-4,  A-7,  and  F-4  was  limited 
due  to  physical  location  of  the  component.  The  A-6  and  F-8  instal¬ 
lations  were  not  investigated. 

DESIRABLE  FEATURES:  1.  The  use  of  electro-mechanical  actuators  provides  a 

simplier,  faster,  cleaner,  and  easier  removal  than  a  hydraulic  act¬ 
uator  (F-lU).  Fewer  bolts,  connections  and  less  bulk  were  charac¬ 
teristics  of  the  electro-mechanical  actuators.  2.  The  appropriate 
use  of  anchor  nuts  facilitated  installation  in  several  instances 
especially  the  F-l4  component. 

UNDESIRABLE  FEATURES:  1.  Depaneling,  in  general,  involved  too  many  fasteners. 
This  needlessly  increases  accessibility  time  and  promotes  possible 
additional  panel  repair  time.  Effort  should  be  taken  to  avoid  the  use 
of  two  different  fasteners  on  the  same  panel  as  in  the  F-4.  2.  The 

removal  of  unrelated  components  to  gain  access  is  undesirable.  Parti¬ 
cularly  poor  is  the  A-7  which  is  very  difficult  to  reach  and  reouires 
an  engine  run  after  replacement  because  a  bleed  air  line  must  be  dis¬ 
placed.  The  F-4  is  compromised  by  the  need  to  remove  the  IAU-7A. 


SYSTEM :  _ Flight  Controls _ 

NOMENCLATURE :  _ Aileron  Trim  Actuator 

ADDITIONAL  REMARKS:  Most  installations  were  located  in  congested  compartments. 

When  this  is  combined  with  the  requirement  to  remove  other  installations 
mainta ' ".ability  is  compromised.  Proper  coordination  during  design  can 


alleviate  this  situation. 


V.'OHK  UNIT  COD'- 


Trip  Actuator 


AIRCRAFT  A-UM 


STATION :  Wing,  center  section,  front  spar,  outboard,  of  aileron  power  mechanism 


SUPPORT  EQUIPMENT:  hone  required 


ACCESS;  Good,  one  panel  (19  DZUS) 


PKMOVAI. :  1.  Disconnect  bungee  arm  (1  bolt). 

—  -  2.  Remove  drum  (1  nut). 

3.  Disconnect  three  (3)  electrical  lines. 

4.  Remove  attach  bolts  (U). 

5.  Remove  actuator. 


INSTALLATION: 


Re-install  in  reverse  order. 


FtlNC’jONAL  CHrCV 


Chech  actuator  travel. 


T:-;7T  ECUIPMENT: 


External  electric  power. 
Protractor . 


A.QS5  I  ?:  Install  panel 


ANALYST'S  OPINION:  Access  is  quite  good  although  the  compartment  is  rather  congested. 
Access  Varough  bottom  requires  work  to  be  done  in  crouched  or  kneeling  position  with  § 
effort  applied  overhead.  This  is  fatiguing  to  the  mechanic.  Tasks  have  been  kept  4 
simple.  Light  tends  to  be  bad  in  the  compartment  requiring  additional  light  source. 


WORK  UNIT  CODE 


14241 


M  Aileron  Roll  Trim  Actuator 


AIRCRAFT 


A-7 


LOCATION: 


Wing,  Aft,  Top  Fuselage  (Dorsal  area 


SUPPORT  EQUIPMENT:  External  electric  power 

~  '  Rigging  pins 


ACCESS ;  RH  Dorsal  Panel  (56  screws) 
3  Hinged  Panels  (28  3PF) 


REMOVAL:  1. 

2. 

3. 

4. 

5. 

6. 


Gain  access  (on  A-7C/E  loosen  bleed  air  lines) 

Disconnect  spring  from  actuator 
Disconnect  electrical  plug 

Disconnect  aileron  control  rod  (o/B  end)  and  position  bellcrank 
for  access  to  bolt. 

Remove  bolt  at  each  end 
Remove  actuator 


INSTALLATION: 


1.  Re-Install  in  reverse  order  of  removal 

2.  Rig  roll  trim  actuator  (rigged  to  neutral  in  NARF  shop) 


FUNCTIONAL  CHECK :  Perform  operational  check  of  aileron  roll  trim  system 


TEST  EC.UIPMENT:  External  electric  power 


CLOSE  UP:  On  A-7C/E  perform  engine  turn-up  to  check  bleed  air  ducts  for  leaks 

Right  hand  dorsal  panel 
3  Hinge  panels 


ANALYST’S  OPINION:  Access  Ils  very  bad.  Many  lir.es  routed  between  unit  and  access 
opening.  may"  be  necessary  to  remove  insulation  from  rain  removal  bleed  line  and 
loosen  clamp  to  get  arm  in  far  enough  to  reach  actuator.  Once  arms  and  tools  in  place 
to  work  on  unit,  it  is  very  difficult  to  see. 


ORK  UNIT  COD'-  i42fel 


Rotory  Actuator 


AIRCRAFT 


LOCATION:  Fuselage  keel  between  engines 


UPPORT  EQUIPMENT: 


Hydraulic  and  electrical  power 
Contour  board 


ACCEPT ;  Remove  LAU  7  launcher 

~~  Engine  access  (l6  DZUS,  6  screws)  left  side 

Right  engine  aux  air  door  (actuated  door) 

Cover  plate  (10  fasteners) 

REMOVAL:  1.  Remove  left  and  right  aileron  trim  cables  (l  nut  each) 

2.  Remove  4  screws  mounting  trim  motor 

3.  Disconnect  plug 

4.  Remove  actuator 

INS.. iLLATION :  1.  Reverse  or  removal. 

2.  Rig  trim  function. 


FUNCTIONAL  C'Hf-CK: 


Motion  check 


t  L- 
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TK3T  EQUIPMENT: 


Hydraulic  and  electrical,  power 
Contour  board 


CLOSE  I  P: 


Reinstall  accesses 
Reinstall  LAU -7 


ANALYST'S  OPINION: 


This  item  was  reviewed  on  an  airplane  with  the  engines 


removed.  With  engines  installed  the  difficulty  will  increase  tremendously.  There 
is  very  little  space  to  work.  Tasks  have  been  kept  simple.  The  access  has  been 
improved  over  the  years  and  is  as  good  as  it  can  get  considering  the  location  of 
the  component.  Use  of  two  types  of  fasteners  in  one  access  panel  is  undesirable. 


WORK  UNIT  CODE  l4l42 


ITEM  Aileron  Trim  Actuator  AIRCRAFT  AV-8 


LOCATION:  Right  Hand  Bottom  of  Nose  Section 


SUPPORT  EQUIPMENT:  Electrical  and  Hydraulic  Power 


ACCESS;  2  Panels  (l6  screws  ea) 


REMOVAL :  1.  Remove  retaining  plate,  forward  end  (nut) 

2.  Remove  2  bolts  (l  forward,  1  aft) 

3.  Remove  tie  wraps  and  cannon  plug 

4.  Remove  actuator 


INSTALLATION:  l.Reverse  of  removal 


FUNCTIONAL  CHECK:  Aileron  Dosition  check 

1 

Indication  check 

1:1 

s 

i\ 

TEST  EQUIPMENT:  Hydraulic  and  Electrical  Power 


CLOSE  UP:  Re-Install  panels 


ANALYST'S  OPINION:  Except  for  the  32  screws  involved  in  access,  this  is  a  good 
installation.  Removal  tasks  are  simple  and  access  is  good. 


SYSTEM:  l4 


NOMENCLATURE : 


Flight  Controls 


Spoiler  Actuator 


EUC :  A-l :  14A22  A-6: 


A-7:  1423B  F-4:  14252 


F-6 :  1^232  F-14:  14232  AV-S: 


GENERAL  OBSERVATIONS:  1.  Spoiler  actuator  installations  tend  to  be  either  good 
or  extremely  poor.  2.  Work  area  was  mostly  confined  to  sitting  or 
kneeling  on  the  upper  wing  surface  or  utilizing  a  work  stand.  The  A-6 
and  AV-8  do  not  have  spoilers. 


?rl 
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DESIRABLE  FEATURES:  1.  Accessibility  without  removing  any  panels  is  a  highlight 
of  a  good  A-7  installation. 

UNDESIRABLE  FEATURES:  1.  Removal  of  associated  components  to  gain  access  to  the 
actuator,  e.g.  the  F-l4  toroue  tube,  is  undesirable.  Component  place¬ 
ment  should  consider  availability  of  access  during  the  design  stages. 

2.  The  overwhelming  number  of  fasteners  reouired  to  be  removed  on  the 
F-4  is  due  to  access  panels  which  are  too  large  for  the  area  and  eouip- 
ment  involved.  Design  of  appropriately  sized  panels  will  correspond¬ 
ingly  reduce  fasteners.  3.  Internal  actuator  locking  components  are 
necessary,  however,  they  fault  themselves  from  a  maintainability 
stand  point  when  they  require  external  hydraulic  power  to  be  unlocked. 

ADDITIONAL  REMARKS:  Cramped  auarters  was  a  serious  problem  on  the  F-8  where  two 
actuators  are  located  in  the  same  access  area.  One  F-l4  hydraulic  fit¬ 
ting  was  difficult  to  work  on  but  not  unsur mo untable .  The  outstanding 
A-7  installation  can  become  challenging  if  the  aircraft  is  spotted  at 
the  edge  of  a  windy  carrier  deck. 


T:',jT  SCUIPi'C-.N'i  :  External  Hydraulic  Power 


CnOSE  IP:  Reinstall  1  Fairing  and  2  Access  Panels 


ANALYST'S  OPINION:  Except  for  the  use  of  screws  in  the  fairing  and  panels,  the 
installation  is  good.  Screws  are  undesirable  because  they  are  time  consuming  to 
operate,  require  keeping  track  of  a  large  number  of  loose  items  (in  this  case,  48 
screws ) ,  and  often  freeze  in  the  threads .  Under  certain  circumstances ,  removing 
the  panels  can  be  more  frustrating  than  removing  the  actuator.  Working  overhead 
is  uncomfortable  but  is  mainly  accommodated  by  the  easy  removal. 
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WORK  UNIT 

COD?  1423B 

IT?  M  Spoiler/Def lector  Cylinder 

AIRCRAFT  A-7 

LOCATION: 

Wing,  Upper, 

Trailing  Elge 

. 

SUPPORT  EQUIPMENT: 

External  Hydraulic  Power 

Protractor  -  Spoiler  »nd  Aileron 

ACCESS ; 

Open  Spoiler 

REMOVAL :  1.  Disconnect  four  (h)  extension  units 

2.  Disconnect  input  rod  (1  bolt)  and  spring 


.  i*  _ 
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V.OHK  UNIT  CO u'r 


J'F  M  Spoiler  Power  Cylinder 


AIRCRAFT  F-4 


OCATrON:  Upper  side,  wing  center  section 

2  cylinders 


SUPPORT  EQUI  PMENT : 


Hydraulic  and  electrical  power 
Contour  board 


ACCESS  ; 


REMOVAL: 


Inbcard  cylinder:  1  panel  (140  screws) 
Outboard  cylinder:  1  panel  (226  screws) 


1.  Raise  spoiler  manually 

2.  Disconnect  actuator  from  spoiler  (l  bolt) 
3-  Disconnect  4  hydraulic  lines 

4.  Disconnect  forward  attach  point  (1  bolt) 
5-  Collapse  cylinder  and  remove 


INSTALLATION:  1.  Reverse  of  removal 

2.  Rig 

3 .  Bleed 


FUNCTIONAL  OH'rCK : 


Motion  check 


TEST  E0UJPMEN1 : 


Hydraulic  and  electrical  power 


C..0SE  IP:  Reinstall  access  panels 


ANALYST 1 S  OPINION:  The  spoiler  is  operated  by  two  cylinders.  Removal  tasks  are 

the  same  except  for  access .  Removal  is  good  with  reasonable  tool  access  to  all  f itti 
and  attach  points.  Entirely  too  many  screws  are  involved  in  gaining  access.  The 
panels  are  too  big  for  the  job  being  performed. 


. . 
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fOt<K  UNIT  CODK 


14232 


SPOILER  ACT  CYL 


AIRCRAFT  F-8 


'.aVATION  :  Wing  Center  Section 


11  'PgORl-jCUT^gWT :  Work  stand  to  gain  access  to  spoiler  from  the  top  of  the  wing. 
Hydraulic  test  stand. 

H~V  Compartment  access  is  good,  but  spoiler  actuator  is  somewhat  hidden  by 
linkages  and  bellcranks  of  spoiler  mechanism. 

1  aileron  access  (42  stress  panel  fasteners) 


REMOVAL : 


INSTALLATION: 


Depressurize  reservoir 

Disconnect  funk  strut  from  aileron  PC  lug. 

Raise  spoiler  door  and  hold  in  open  position. 
Disconnect  spoiler  links  from  PC  cylinder  bellcranks. 
Disconnect  cylinder  rod  end  from  bellcrank. 
Disconnect  cylinder  lug  end  from  bellcrank. 
Disconnect  slider  valve  from  idler. 

Disconnect  two  hoses  from  cylinder. 

Remove  lug  from  cylinder. 

Work  actuator  out  of  wing  access. 

Remove  cylinder  lug  end  trunnion  from  cylinder. 

1.  Reverse  of  removal 

2.  Bleed  and  rig 


?UNCT3  ONAL  CH-.’K: 


Check  surface  throws. 

(Spoiler  door  closed  position  is  adjusted  by  adjusting  the 
actuator  rod  end  until  the  propel  door  closed  position  is 
reached.  Final  adjustment  is  done  by  adjusting  spoiler  up 
and  down  limit  stops . ) 


T:.3T  F.Ql'IPMENT :  External  Hydraulic  Power 


ri.OSR  UP:  Close  aileron  package  access. 


OPINION:  The  spoiler  actuator  installation  and  associated  linkages 

are  tightly  packaged  thereby  inhibiting  the  remove  and  replace  procedures.  The 
mechanism  required  to  operate  the  spoiler  surface  is  relatively  complex.  The 
maintainability  characteristics  would  have  been  improved  by  not  having  two 
different  actuators  in  the  same  access  compartment. 


■  h 
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WORK  UNIT  CODE  1^232 


Mid  Wing  Spoiler 
ITEM  Actuator 


LOCATION :  Top  Wing  Panel  Uhder  Spoiler 


SUPPORT  EQUIPMENT:  Hydraulic  Power 

Electrical  Power 
_  _  _ Work  Stand _ 


ACCESS ;  Open  Spoiler 

Remove  flap  torque  tube 


REMOVAL :  l.  Disconnect  spoiler  rod  at  bellcrank  (outboard) 

2.  Retract  cylinder 

3.  Disconnect  cylinder  from  bellcrank 

4.  Disconnect  electrical  connector 

5.  Disconnect  2  hydraulic  lines 

6.  Disconnect  spoiler  rod  (inboard) 

7-  Remove  4  bolts 

8.  Remove  actuator 

INSTALLATION:  1.  Reverse  of  removal 
2.  Rig  and  bleed 


FUNCTIONAL  CHECK:  operate  Spoiler 


AIRCRAFT  F-14J 
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TEST  EQUIPMENT:  Hydraulic  and  Electrical  Power 


CLOSE  UP:  Re-Install  flap  torque  tube 
Close  spoilers 


ANALYST’S  OPINION:  This  installation  is  only  fair.  Removal  of  the  flap  torque 
tube  for  access  is  •-’■'“sirable.  Hydraulic  power  is  required  to  open  spoiler 
because  of  internal  .ocks.  The  forward  hydraulic  fitting  i?  positioned  so  it 
is  very  difficult  to  reach.  This  causes  problems  mainly  during  installation 
and  imposes  danger  of  cross  threading  or  improper  torque  with  resulting  leakage. 
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NOMSNCLATUKE: 


Rudder  Actuator 


’•JUC :  A-k lU?21  A_6:  14421  A_7;  14431  F-4:  14423 

F-6:  _  F-l4:  14342  AV-6:  _ 

GENERA L  OBSERVATIONS:  1.  Component  location  reouires  use  of  a  work  stand  in 
all  instances.  2.  Common  to  the  rudder  actuator  installations  is 
the  excessive  use  of  panel  fasteners. 

DESIRABLE  FEATURES:  1.  Innovative  use  of  rubber  "donuts"  in  the  A-4  hold  hyd¬ 
raulic  tubing  in  place  when  the  panel  is  closed,  thus  eliminating 
clamps  which  would  have  to  be  removed  during  actuator  replacement. 

2.  Interchangeability  of  actuators  is  a  positive  feature  on  the 
F-l4.  However,  because  of  right  hand  access  on  both  vertical  stabi¬ 
lizers  (instead  of  inboard  access)  removal  and  replacement  of  the 
right  hand  actuator  is  compounded  by  the  difficulty  of  placing  a 
work  stand  near  the  work  area. 

UNDESIRABLE  FEATURES:  1.  De-paneling  is  time  consuming  for  all  installations 
but  the  F-l4  because  of  the  relatively  large  cuantity  of  screws  to 
be  removed  and  stored.  The  A-7  de-paneling  is  further  degraded  by  the 
use  of  2  different  size  fasteners  on  the  same  panel,  a  situation  that 
should  be  avoided.  Accesses  on  the  F-l4  have  few  fasteners,  a  plus; 
however,  the  accesses  are  inadeouate  for  the  size  of  the  actuator  to 
be  removed.  2.  Better  positioning  during  design  with  regard  to 
structure  would  have  eliminated  problems  disconnecting  or  removing 
bolts,  fittings  and  hoses  in  the  A-6,  A-7  and  F-l4. 


SYSTEM:  lU 


Flight  Controls 


NOMENCLATURE :  Rudder  Actuator 


ADDITIONAL  REMARKS:  1.  Considering  the  reaching  type  of  motion  required  to 
remove  the  actuator  panel  fasteners,  a  reduction  in  the  number  of 
panel  fasteners  or  changing  the  fasteners  to  a  quicker,  easier  to 
remove  type  is  .justified.  2.  Actuator  location  should  be  such 
that  the  actuator  can  easily  be  reached  by  standing  on  the  aircraft 
or  by  using  a  work  stand.  Work  stand  usage  should  also  be  consid¬ 
ered  in  placement/design  of  adjacent  flight  control  surfaces. 


V.’OHK  UNIT  COD>  1^721 


j7*  y  POWER  RUDDER  MECHANISM 


AIRCRAFT 


A-U 


LOCATION :  Midway,  Vertical  Fin 

‘•UW5T  roiTBVFN"-  External  Electric  Power 

- : — ; - ^ - External  Hydraulic  Power 

Workstand 

ACCESS  ■  one  (l)  Access  Panel  (hi  Screws) 


REMOVAL : 


1.  Disconnect  Rudder  Actuator  Ann  (1  Bolt). 

Disconnect  Wire  Harness,  Four  (U)  Hydraulic  Lines,  Input 
Actuating  Arm  (1  bolt). 

Remove  four  (U)  Attach  Bolts. 

Remove  Mechanism. 


I. 


INSTALLATION:  1.  Reverse  Removal  Order. 

2s  Bleed  and  service  Hydraulic  System. 


F!!NC 

’ ONAL  CHrCK : 

Check  surface  deflection. 

Perform  nose  wheel  steering  function  check. 

Perform  AFCS  directional  control  test. 

7K37 

ECUIPMENI : 

External  Hydraulic  Power 

External  Electric  Fower 

Electric  Circuit  Tester 

Protractor 

CONTINUATION  SHEET: 


WORK  UNIT  CODE  14721  ITEM  POWER  RUDDER  MECHANISM  A  iH.'RAK?  A-4 


ANALYST* S  OPINION:  ( Continued ) 

result.  A  notable  feature  is  the  use  of  rubber  "donuts"  on  the  other  3  flexible 
hoses  to  hold  then  in  position  between  the  frame  and  the  access  panel.  This 
is  a  very  simple  solution  to  maintaining  routing  in  a  difficult  area  and  is 
superior  to  clamps  which  would  require  removal.  Care  is  required  in  positioning 
the  "donuts*'  or  all  is  for  naught. 


(mk  n:ir  cc 
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,  ;v\  Rudder  Actuating  Cylinder  AlRCRAr'"’  A-6 


LOCATION:  ?usel are  Aft.  lection 


''lippORY  ECUTPIF/!  : 


ourfa^e  nrosractors 

Ster>  ladder  or  work  stand 

External  hydraulic  and  electrical  poorer 


acc 


"'ail  cone  is  very  narrow  in  this  area 
?  Panels  fl0  screws  each) 


|C-'y,OVAl. •  1.  Deflect  rudder  surface  to  right  to  gain  access  to  rod  end  attach  hardware.  J 
?.  Disconnect  actuator  rod  end  fron  rudder  bellcrank  by  removing  bolt  vrasher  | 
nut  and  pin.  Pin  is  retained  by  bolt  and  nut,  and  functions  to  carry  i 
actuating  lv  ids.  | 

3.  Remove  U  hoses  from  actuator,  and  remove  hoses  from  actuator.  } 

h.  Remove  cable  from  actuator.  I 

5.  Disconnect  incut  rod  to  actuator.  t 

6.  Disconnect  grounded  end  of  actuator  by  removing  bolt,  nut.  washer,  and  | 

pin.  || 

* 

INSTALLATION:  ].  Reverse  of  removal.  | 

P„  Actuator  is  prc -adjusted  to  length  and  probably  does  not  need  ad,iust-| 

ment .  f 

_ 3«  Tf  additional  adjustment  is  recuired,  adjustment  done  at  inpux  oungeej 

i 

••’JK*  JONAI  :  Perform  functional  check  to  verify  surface  throws.  I 


' I 'IPM'N I' :  External  hydraulic  and  electrical  power 

Protractor 


'T.n-'f:  UP: 


Replace  removed  accesses. 


ANALYST'S  OPILION:  Aircraft  aft  section  tail  cone  narrows  down  substantially  in  -j 
cross  sectional  area  making  it  hard  to  remove  input  links -e  and  grounded  actuator  lug  j 
end.  Actuator  rod  end  is  fairly  easy  to  get  to  because  of  being  located  between  fuse~J 
lage  aft  section  and  rudder  surface.  NARF  NORVA  has  also  indicated  that  lug  end  and  J 
rod  end  attach  pins  are  hard  to  remove  after  having  being  installed  for  extended  per-  | 
dods  of  time.  If  binding  occurs,  removal  is  difficult  because  of  not  being  able  to  • 
get  a  good  "shot"  at  pins  to  drive  them  out.  j 
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WORK  UNIT  CODE 


lV*31 


ITT-  M  RUDDER  ACTUATOR 


AIRCRAFT  A-l 


LOCATION:  Vertical  Stabilizer 


SUPPORT  EQUIPMENT: 


Work  stand  capable  of  reaching  rudder  and  stabilizer 


ACCESS ;  Remove  60  screws  from  RH  rudder  actuator  access 

. Remove  58  screws  from  LH  rudder  actuator  access 

(Both  access  panels  use  tvo  different  size  of  hardware)  RH 

LH 


Different 

Size 

2 

2 


.  t  1.  Remove  5  bolts  and  nuts  securing  false  beam 

— - - — •  2.  Remove  remaining  bolt  and  nut  from  false  beam  attaching  bonding  jumper 

from  rudder  to  structure  and  remove  false  beam. 

3.  Remove  cotter  key,  nut,  and  bolt  securing  feedback  rod  to  actuator 
rod  end. 

4.  Tape  loose  end  of  feedback  rod  to  LE  of  rudder  surface. 

5.  Loosen  and  remove  U  B-nut  fittings  on  actuator  and  cap  &  plug  open 
fittings 

6.  Remove  cotter  key,  nut,  washer  and  bolt  securing  rod  end  of  actuator. 

7.  Remove  cotter  key,  nut,  washer  and  bolt  securing  lug  end  of  actuator. 

8.  Carefully  remove  actuator  from  aircraft. 

INSTALLATION :  I .  Reverse  of  removal 

2.  Hydraulic  system  has  to  be  b^ed  orior  to  performing  functional  check. 


FUNCTIONAL  CHECK: 


Verify  proper  operation  of  rudder  system  and  check  for  proper 
rudder  deflection. 


TEST  EQUIPMENT: 


External  hydraulic  &  electrical  power 
Rudder  surface  protractor 


CLOSE  UP:  Re-install  accesses. 


i,  i 


ANALYST'S  OPINION:  Access  from  both  sides  of  stabilizer  provides  a  great  deal 
of  freedom  as  far  as  access  is  corcerned.  A  greater  stand  off  distance  of  the 
hydraulic  tube  assemblies  from  the  actuator  would  also  have  permitted  easier 
removal  of  the  actuator  without  the  risk  of  damaging  the  tube  assemblies.  Over¬ 
all  installation  was  considered  acceptable. 


i 

** 


WORK  UNIT  COD'r  14423 


IT:  M  Rudder  Pover  Cylinder  AIRCRAFT  F-4 


LOCATION : 


Aft  section,  left  Land  side  beneath  fin 


rUPPORT  EQUIPMENT: 


Workstand 

Hydraulic  and  electrical  power 


ACCESS :  3  panels  (53  screws  total) 


1 


REMOVAL : 


1.  Disconnect  1  cannon  plug  and  2  wire  clamps 

2.  Disconnect  2  hydraulic  lines 

3.  Disconnect  attach  points  (forward  and  aft  -  1  bolt  each) 

4.  Remove  actuator 


INSTALLATION:  1. 

Reverse  of  removal 

2. 

Rig 

3. 

Bleed 

1 

1 


j 

| 

I 

3 


Fl ’NOTIONAL  CHECK:  Position  check 


TEST  EQUIPMENT:  Hydraulic  and  electrical  power 


CLOSE  l  P:  Reinstall  panels 


ANALYST'S  OPINION:  Access  is  quite  good  to  this  item  and  tasks  are  fairly  simple. 

Fifty -three  screws  are  still  too  many  for  access.  Obtaining  a  good  space  to  stand 
while  working  is  difficult.  The  stabilizer  has  a  pronounced  negative  dehedral 
which  precludes  standing  on  it  and  is  located  so  it  interfers  with  a  workstand. 

The  NARF  uses  a  platform  that  attaches  to  the  stabilizer  root  and  provides  a 
stable,  level  work  surface. 


SWi  i  1  WftsU'fii':  MM  liJi  I  k  wd  I  &  Au.  ■ 
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i 


WORK  UNIT  CODE  14342 


Rudder  Authority 
ITEM  Control  Actuator 


AIRCRAFT  F-l4 


LOCATION :  Bottom  of  each  vertical  stabilizer,  access  on  right  hand  side  of  both 
stabilizers 


Hydraulic  and  Electrical  Power 
SUPPORT  EQUIPMENT:  Work  Stand  (right  hand  actuator) 

Protractor 


I 

i 

r 


ACCESS  ;  Fairing  (15  screws) 

Movable  Fairing  (2  bolts) 


REMOVAL:  1. 

2. 

3. 

4. 

5. 


Remove  1  bolt  and  pin  to  rudder 

Remove  4  hyd  lines 

Remove  bolt  in  control  rod 

Remove  bolt  and  pin  attaching  actuator  to  airframe 
Work  actuator  out  of  access  hole 


INSTALLATION:  1. 

2. 


Reverse  of  removal 
Bleed  and  rig 


FUNCTIONAL  CHECK:  Motion  check 


TEST  EQUIPMENT :  Protractor 

Hydraulic  and  Electrical  Power 


CLOSE  UP:  Reinstall  fairings 


ANALYST'S  OPINION:  'This  is  a  P°or  installation.  Access  is  far  from  adequate. 
Although  left  right  interchangeability  of  the  stabilizer  is  achieved,  the  right 
hand  only  access  places  the  work  area  for  the  right  actuator  outboard  of  the 
surface.  This  offers  only  a  narrow  portion  of  the  fuselage 'and  the  horizontal 
stabilizer  as  airframe  work  areas  which  also  inhibit  positioning  a  work  stand 
for  convenience.  Positioning  of  hydraulic  fittings  on  the  actuator  makes  con¬ 
nections  difficult  and  there  is  a  great  "Murphy"  potential.  The  lines  can  easily 
be  hooked  up  wrong.  The  access  opening  is  much  too  small  and  the  airframe  attach 
pojJit  is  completely  obscured.  Proper  installation  is  very  difficult  as  is  in¬ 
spection  of  the  area.  This  is  hardly  acceptable  for  a  primary  flight  control  in¬ 
stallation. 


^t^Trw-r. 


i 


I 


■ - - - ■' - -  ■  iSS^SiS^  — > - V  „  vOtv 


EYSTEM:  14 _ Flight  Controls _ 

NO! £NC LA  /URE :  Trailing  Edge  Flap  Actuator _ 

'■HJC :  A-L:  _  A-6:  _  A -7:  14757  F-4:  14555 

F-8:  F-l4:  14620  AV-8:  14532 

GENERAL  OBSERVATIONS:  Excepting  the  F-4,  access  was  generally  good;  however,  the 
workspace  tended  to  be  slightly  cramped.  The  A-4,  A-6  and  F-8  trail¬ 
ing  edge  actuators  were  not  investigated. 

DESIRABLE  FEATURES:  Use  of  a  single  actuator  and  toroue  tube  to  operate  the  flap, 
as  in  the  AV-8  and  F-l4,  reduces  overall  maintenance  time  and  complexity. 
Inherently,  fewer  components  and  a  central  location  allow  a  large,  ac¬ 
cessible  work  space,  minimum  panel  removals  and  a  convenient  work  area. 
The  AV-8  uses  a  single  actuator  for  both  left  and  right  wings  while  the 
F-l4  has  a  single  actuator  unit  driving  both  leading  and  trailing  edge 
flaps  in  both  wings. 

UNDESIRABLE  FEATURES:  1.  The  F-4  design  presented  a  potential  of  flap  mechanism 
damage  if  the  flap  is  not  supported  during  actuator  removal.  This  re- 
nuires  extra  effort  or  GSE  to  prevent  the  flap  from  reaching  its  normal 
free  hanging  position.  Mechanisms  and  linkages  should  tolerate  normal 
overtravel  during  maintenance  without  damage  or  should  be  capable  of 
being  ouickly  disconnected.  2.  The  use  of  two  different  fasteners  on 
one  panel  should  be  avoided.  The  combination  use  of  alien  screws  and 
quick  release  fasteners  marred  an  otherwise  good  AV-8  installation. 

3.  Because  of  the  proximity  to  the  wing  edge  and  the  restricted  space 


* 


| 

s 

1 


§ 


SYSTEM:  14 


Flight  Controls 


NOMENCLATURE :  Trailing  Edge  Flap  Actuator 

UNDESIRABLE  FEATURES:  (Cont.) 

in  the  wing,  access  to  cotter  keys,  safety  wire,  attachments,  and 
hydraulic  fittings  were  slightly  hampered. 

ADDITIONAL  REMARKS:  The  F-l4  actuator  discussed  is  a  mechanical  device  mounted 
in  the  wing  which  is  driven  by  a  centrally  located  drive  motor.  The 
AV-6  centrally  located  actuator  drives  the  flap  directly  with  a 
torque  tube.  Either  installation  is  a  significant  improvement  over 
several  hydraulic  actuators  mounted  in  the  narrow  wing. 


WORK  UNIT  COOK  1U757 _  ITEM  TRAILING  EDGE  FLAP  ACTUATOR  AIRCRAFT  A-7! 

(INBOARD)  I 


LOCATION :  Aft  inboard  underside  of  wing,  forward  of  TE  flap  surface. 


SUPPORT  EQUIPMENT: 


Work  Stand 


ACCESS :  Remove  45  screws  attaching  actuator  access  panel 

Lower  flaps  to  gain  access  to  small  panel  attached  to  TE  of  wing 
through  which  actuator  piston  rod  passes.  (Hydraulic  power  required 
_ to  extend  flaps)  (See  continuation  sheet') _ 


remova: 


1.  Loosen  and  disconnect  B-nuts  from  both  encs  of  tube  assembly  = 

connected  to  extend  port  of  actuator.  j 

2.  Same  as  above  for  retract  tube  assembly,  | 

3.  Remove  cotter  key,  nut,  washer,  and  bolt  securing  rod  end  to  flap 

attach  fitting.  I 

k.  Remove  cotter  key,  nut,  washer,  and  bolt  securing  actuator  lug  end  to  ; 

wing  attach  fitting.  : 

5.  Remove  actuator  from  wing  cavity.  \ 


INSTALLATION: 


1 .  Reverse  of  removal 

2.  Hydraulic  system  has  to  be  bled  before  functional  can  be  made. 

3.  Rigging  of  flap  actuator  also  has  to  be  checked  and  adjusted, 
if  required. 


1 


FUNCTIONAL  CHECK:  Verify  proper  operation  of  flap  system 


| 

t 

1 

1 


TEST  EQUIPMENT:  Flap  protractor 

External  electrical  &  hydraulic  power 


| 


CLOSE  UP:  Re-inst^ll  accesses. 


ANALYST'S  OPINION:  The  overall  installation  allows  removing  actuator  without  a 
great  deal  of  difficulty.  Access  to  the  cotter  keys,  especially  the  rod  end, 
was  cramped  slightly  making  cotter  key  removal  somewhat  tedious.  The  work  space 
was  not,  however,  considered  unsatisfactory. 


CONTINUATION  SHEET: 


WORK  UNTT  CODE 


14757  ITEM  TRAILING  EDGE  FLAP  ACT 

UATOR  (INBOARD)  ’ 


AIRi'KAKT  A-7 


ACCESS:  (Continued) 

Remove  5  countersunk  phillips  head  screws  and  2  oval  phillips  head 
screws  securing  access  through  which  piston  rod  passes.  Panel  is 
removed  so  actuator  can  be  removed. 

Remove  inboard  access  on  LE  of  TE  flap.  (Access  has  8  counter¬ 
sunk  screws  and  is  removed  to  gain  access  to  rod  end  attach 
hardware . ) 


WORK  UNIT  COOK  1462Q 


ITEM  Flap  Actuator  Assembly  AIRCRAFT  F-l4 

No.  k  ' 


LOCATION :  Under  Spoiler  on  Wing  Trailing  Edge 


"or PORT  EQUIPMENT:  Hydraulic  and  Electrical  Power 

Protractor 


ACCESS :  Open  lower  outboard  slot  door  (2  screws,  2  hinge  pins,  1  bolt) 

Open  upper  slot  door  (2  bolts  in  linkage) 

Open  spoiler 

_ Small  panel  (h  screws  and  1  bolt) _ 

REMOVAL :  1.  Disconnect  torque  shaft  (1  bolt,  splined  shaft) 

2.  Disconnect  inner  slot  door  (1  bolt) 

3.  Remove  2  attach  bolts 

U.  Disconnect  electric  connector 
5.  Remove  actuator 


INSTALIATION :  1.  Reverse  of  removal 

2.  Rig  flap 


FUNCTIONAL  CHECK:  Flap  motion 


TEST  EQUIPMENT:  Protractor 

—  Hydraulic  and  Electrical  Power 


f 

!  CLOSE  UP:  Re-Install  Accesses 


ANALYST *S  OPINION:  This  is  one  of  several  actuators  that  operate  the  flap. 
Except  for  rather  cramped  quarters,  it  is  a  fairly  good  installation.  These 
actuators  are  fairly  simple  mechanical  cranks  driven  by  a  torque  tube.  The 
torque  tube  receives  its  power  from  a  fuselage  mounted  wing  slat/flap  drive 
motor  which  also  powers  wing  leading  edge  flaps  (slats)  through  a  sequencer/gear¬ 
box.  This  actuator  arrangement  is  excellent  because  it  requires  only  relatively 
small  units  in  the  narrow  wing  spaces.  The  variable  geometry  wing  makes  the 
shafting  arrangement  somewhat  complex  but  overall  the  arrangement  is  an  improve¬ 
ment  over  many  individual  actuators  deployed  down  the  wing. 


SUPPORT  EQUIPMENT:  Hydraulic  and  Electrical  Power 

Protractor  or  Ruler 


ACCESS.  2  Panels  (l6  SPF  each  &  7  Allen  screws), 
light  on  it. 

1  Panel  (30  fasteners) 


Left  hand  Danel  has  anti-collisid 


i 


REMOVAL :  1. 

2. 

3. 

h. 

5. 


Disconnect  2  hydraulic  lines 
Remove  bolt  through  bellcrank 
Remove  2  mount  bolts 
Remove  seal  (6  bolts) 

Remove  actuator 


INSTALLATION:  1. 

2. 


Reverse  of  removal. 
Bleed  and  rig. 


i 


5 


FUNCTIONAL  CHECK:  Position  check 


TEST  EQUIPMENT:  Hydraulic  and  Electrical  Power 

Protractor  or  Ruler 


Cl  .CSS  UP:  Re-Install  Panels 


ANALYST'S  OPINION:  This  is  a  good  installation.  Utilizing  one  actuator  to  operate  1 
both  left  and  right  flaps.  Quick  release  fasteners  speed  access.  Removal  tasks  are  I 
simple.  The  negative  slope  of  the  wings  make  them  poor  work  platforms.  f 

Comment  was  made  by  NARF  technicians  concerning  the  bronze  flap  torque  tube  1 

bearings.  These  are  split  bearing,  the  halves  of  which  are  not  interchangeable,  j 

and  are  retained  by  rivets.  No  seals  are  provided  and  the  specimens  shown  had  | 

heavily  clogged  grease  grooves  &  substantial  scoring  from  foreign  matter.  Sev-  1 
eral  showed  wear  severe  enough  to  cause  the  rivets  to  contact  the  shaft.  1 
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WOrSNClA  .TIRE: 


Flight  Controls 


Horizontal  Stabilizer/Elevator 


14311 

'JUC:  A-L;  lU6ll  A-6:  l4l31  A-7:  14511  F-4:  i4R!Q 


F-6:  1441G  F-l4 :  l44ll  AV-8:  14310 


GENERAL  OBSERVATIONS:  Only  the  A-4  uses  a  split  stabilizer  and  elevator.  Ex¬ 
cept  for  the  A-4  elevator,  the  removal  tasks  are  relatively  hard  in 
all  aircraft.  All  of  the  later  designs  show  attempts  by  design  to 
improve  replacement  capability  but  size,  weight,  and  location  conspire 
to  make  these  attempts  only  partially  successful. 

DESIRABLE  FEATURES:  1.  The  A-6  installation  is  simplest  to  remove  because 
the  surface  bolts  to  the  stabilizer  shaft.  Acce  is  easy  and  re¬ 
moval  task s involve  only  the  physical  connection  to  the  movable  shaft. 
2.  The  A-7»  F-8  and  F-l4  are  mounted  low  enough  to  permit  most  remov¬ 
al  tasks  to  be  performed  from  deck  level.  3-  The  A-7  and  F-l4  remov¬ 
al  is  similar  to  the  A-6  except  that  the  actuator  connections  must  be 
removed.  Actual  physical  removal  is  relatively  simple. 


I 


ft 


I 


UNDESIRABLE  FEATURES:  1.  In  most  cases,  except  the  A-6,  access  panel  removal 
is  extensive  to  reach  necessary  working  areas.  Worst  case  is  the  AV-8 
which  renuires  vertical  fin  removal.  2.  The  F-l4  stabilizer  requires 
careful  manipulation  and  careful  observance  of  close  structural  clear¬ 
ances  to  avoid  damage  during  removal.  All  surfaces  are  heavy  and  re- 
auire  ,ioist  and  sling. 


SYSTEM :  J-4 


Flight  Controls _ 

NOMENCLATURE :  Horizontal  Stabilizer/Elevator 

ADDITIONAL  REMARKS:  The  “plug-in"  surfaces  with  simple  removal  tasks  should 
continue  to  be  exploited.  The  stabilizer  is  subject  to  damage  from 
personnel  walking  on  them,  items  ejected  from  tires  during  ground 
rolls,  flight  deck  crunches,  etc. 


LOCATION: 


Horizontal  stabilizer,  trailing  edge 


‘UNCT30NAL  CHECK: 


Check  elevator  for  proper  operation 


~h&r  — 


.’OHK  UNIT  COD? 


14611 


ITM  HORIZONTAL  STABILIZER 


LOCATION :  Aft  Fuselage 


SUPPORT  EQUIPMENT: 


Sling 

Hoist 

Transport  Dolly 


Workstand  (B-4) 

External  Hydraulic  Power 
Hydraulic  Servicing  Equipment 


ACCESS ;  2  Fairings  (28  screws)  below  stabilizer 

2  access  panels  (32  screws)  below  stabilizer 
Fairing  above  stabilizer 


REMOVAL :  1. 

2. 

3. 

4. 

5. 

INSTALLATION: 


Remove  Elevator 

Remove  Elevator  power  pack 

Disconnect  surface  position  indicator  (1  bolt),  actuator  (1  bolt), 

AFCS  position  indicator  arm 

Remove  two  (2)  forward  attach  bolts 

Remove  horizontal  stabilizer 

1.  Reverse  removal  order. 

2.  Bleed  and  service  hydraulic  system. 


FUNCTIONAL  C'HFCK: 


Check  elevator  for  proper  travel 
Perform  AFCS  position  indicating  check 


AIRCRAFT  A -4 


i,[ 

[" 


P- 


TEST  EQUIPMENT : 


External  hydraulic  power 
External  electric  power 
Protractor 


CLOSE  UP:  Replace  access  panels 


ANALYST'S  OPINION:  Access  to  perform  rep3.acement  is  good  although  the  height 
above  the  deck  requires  workstands.  The  presence  of  the  elevator  provides  an 
additional  item  to  remove  during  the  stabilizer  removal.  The  actuator  is  actually 
attached  to  the  lower  stabilizer  surface  and  also  must  be  removed.  This  situation 
is  normal  for  a  split  surface  design.  The  one  piece  stabilizer  is  heavy  enough  to 
require  hoist  capability  to  handle  it  during  maintenance.  The  hinge  points 
(forward  mounts)  are  below  the  stabilizer  which  facilitates  installation.  The  actual 


"OHK  l  IT;  IT  COiJr.  1*4131 


i'Kv  Horizontal  Stabilizer 


AIRCRAFT  A -6 


PliPPORT  EQUTPMinf:  Suonort  sling  for  surface. 

Overhead  hoist. 

Torque  '•■’rench. 


.  t.'ir'ro 
i  .U/h*  • 


1  Panel  (18  screws) 


i-TMOVTl.:  1.  Remove  k  large  bolts  oer  side. 

?.  Support  surface  with  sling  and  slide  surface  off  shaft. 


INSTALLATION :  1.  Reverse  of  removal. 

?.  Torcue  bolts  to  specified  value. 


•’ !•’('  •JCNAl-  C:i.-:oK : 


tft 

>i?  T"* 

i]  f 

■  v  L 


hr- 


;?.VRH1 : 


Ci.OPd  UP:  Close  access  opened. 


ANALYST'S  OPINION:  Stabilizer  has  a  non-metallic  materia.* 1,  fastened  to  the  butt  end  of 
the  surface.  Materia],  acts  as  a  seal  between  moving  surface  and  fuselage.  As  stabili 
moves,  material  rubs  against  fuselage  surface  causing  eventual  abrasion  of  the  fuselag 
skin.  The  moving  seal  has  a  tendency  to  hold  and  retain  contaminants  t”us  aggravating 
the  fuselage  skin  abrasion  condition.  The  end  results  are  that  the  fuselage  skin  is 
more  likely  to  corrode  because  of  the  rubbing  of  the  seal  against  the  fuselage  skin. 
This  is  one  area  that  should  be  investigated  to  develop  a  seal  that  would  not  abrade 
the  faying  fuselage  skin. 


WORK  UNIT  CODE 


UHT  ASSY 


AIRCRAFT 


LOCATION :  Aft  Fuselage 


SUPPORT  EQUIPMENT: 


External  Hydraulic  Power 
Sling 
st 
tr 


1  Panel  (94  screws) 

1  Panel  (38  screws) 

Tail  Cone  (4  latches  &  connectors) 
1  Panel  (11  screws) 


1.  Disconnect  actuator/followup  rods  from  bellcrank  (3  bolts). 

REMOVAL :  2.  Pull  stick  back  to  disengage  rods  from  bellcrank. 

3.  Remove  eleven  (11)  screws  from  panel  beneath  UHT. 

4.  Install  sling. 

5.  Remove  eight  (8)  large  bolts  and  two  (2)  allenhead  bolts  from  casting 

6.  Remove  UHT  to  side. 

INSTALLATION :  1.  Reverse  removal  procedures. 

2.  Rig  UHT  if  new  unit  installed  to  ensure  symmetry. 


FUNCTIONAL  CHECK:  Perform  operational  check  of  UHT 


TEST  EQUIPMENT :  External  Hydraulic  Power 


CLOSE  IT5: 


Re-install  3  panels  and  tailcone. 


Purge  ALQ-12A  Waveguide 
Perform  operational  check  of  ALQ-12A 
Antenna  System 


ANALYST’S  OPINION:  This  installation  has  some  very  good  features .  Although  a 
8 ling  and  hoist  is  called  out,  the  height  and  weight  of  the  surface  allows  removal  by 
hand  (with  several  persons  to  lift).  All  work  can  be  accomplished  while  standing  on 
the  deck.  Removal  of  half  -che  surface  at  a  time  reduces  the  space  required  around 
the  airplane.  Access  is  excellent  although  it  involves  many,  many  screws.  The 
involvement  of  the  waveguide  in  tailcone  removal  is  unfortunate  and  will  occasionally 
result  in  degraded  ALQ-126  function.  Two  piece  UHT  requires  symmetry  check  as  an 
additional  rigging  task. 


SUPPORT  EQUIPMENT: 


ACCESf 


Aero  stand  to  support  tailcone  during  removal 
Sling  and  hoist 

Protractor  Workstand 


Remove  jet  blast  fairing  (38  screws) 

Release  drag  chute  cable  clevis 
Release  1  wiggins  connector  (fuel  vent) 
Unclamp  aft  fuselage  cooling  duct  connection 


(See  f'cnti'-i'j-tion  sheet 


REMOVAL: 


Install  sling  (8  bolts) 

Remove  actuator  lower  attach  bolt 
Remove  2  bonding  wires  (l  bolt  ea) 
Remove  2  attach  bolts 
Remove  stabilator 


INSTALLATION:  1. 


Reverse  of  removal. 
Rig  and  shim. 


FUNCTIONAL  ('Hr OK: 


Movement  check 

Drag  chute  release  che^k 

Leak  check,  opened  duct  connections 

Antenna  check 


TEST  EQUIPMENT: 


Hydraulic  and  electrical  power 
Engine  run  equipment 


ANALYST  S  OPINION:  Most  of  this  effort  is  invested  in  gaining  access.  Once  the 

access  panels  have  been  removed  and  the  disconnections  made,  the  removal  of  the 
stabii '>to^  5s  very  simple.  Access  must  be  considered  bad  end  several  systems  not  in 
volved  in  the  maintenance  task  are  disturbed  creating  ext"a  factional  check  require 
ments  and  increasing  maintenance  risk. 


CONTINUATION  SHEET: 


WORK  UNIT  CODE  14310  ITEM  _ Stabilator  Assy  AIRCRAFT 


ACCESS :  (Continued ) 

Disconnect  2  coax  cables. 

Disconnect  1  fuel  vent  discharge  wiggins  fitting. 

Remove  stabilator  fairing  (30  screws,  2  hinge  pins,  each  side). 
Remove  tail  cone  (36  screws,  24  bolts). 


i 


CMES  TASK  LTV  74 -l6 


| 

A  * 


WORK  UNIT  non K 


l44lG 


ITEM 


Unit  Horizontal  Tail 


AIRCRAFT 


P-8 


LOCATION:  Removable  T°il  Section 


"UPPORT  ECUIgjFNT:  Hoist  or  engine  installation  dolly  with  F-8  tail  cradle. 


Hydraulic  test  stand. 
External  electrical  power. 


ACCESS ;  Not  readily  accessible. 

2  Panels  (l6  screws) 

2  Panels  (34  screws) 
_ 2  Panels  (3  screws,) - 


1  Panel  (59  fasteners,  8  screws)  |jj 

2  Panels  (l4  fasteners)  1  Panel  (20  screws)  sg 

1  Panel  (28  screws)  1  Panel  (18  fasteners  )| 

1  Panel  (15  fasteners)  -i 

2  Panels  (l6  screws) - J 


REMOVAL : 


1. 

2. 

3. 

4. 

5. 


6. 


7. 

8. 

9- 


Jack  aircraft 

Depressurize  hydraulic  system 

Disconnect  control  rods,  cables,  hydraulic  lines,  electrical 
connections,  and  fuel  vent  lines 
Support  tail  section  with  sling  and  hoist 

Remove  4  large  bolts  securing  tail  section,  and  separate  tail 
section  from  mid  section  by  hoisting  tail  section  and  placing 
it  in  F-8  tail  cradle. 

Remove  37  rivets  securing  heat  shield  located  on  inside  of 
tail  section.  (NOTE:  Shield  covers  UHT  bearing  housing, 
and  one  is  located  on  each  side) 

Disconnect  UHT  rod  and  feed  back  rods  from  UHT  horn. 

Support  UHT  surface. 

Remove  8  bolts  securing  each  UHT  support  housing,  including  shims 
(See  continuation  sheet) _ 


j  L 


?  * 


[ 


n 


I 

h 
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FUNCTIONAL  CHECK: 


Opernti ^nr I  check  of  UHT 
O’^er'14"5 'snal  check-  -f  Rudde‘>* 
P'T for~  rrrentinr  gear  -'heck 

Airtl 


TEST  EQUIPMENT : 


Gauges  to  check  vent  mast. 
External  electrical  paver. 
External  hydraulic  cower. 


CLCfoK  UP:  exose  access  panels  removed  or  opened. 


ANALYST'S  OPINION:  This  installation  is  very  poor.  Fifteen  access  panels  with  194 
screws  and  120  fasteners  is  entirely  too  many.  Also,  to  include  removal  of  the  aft 
section  requires  additional  space  and  support  equipment .  Finally,  to  require  dril¬ 
ling  out  rivets  in  order  to  remove  the  heat  shield  will,  result  in  progressively 
larger  holes  as  each  removal  is  accomplished.  The  UHT  is  too  vulnerable  to  damage 
from  runway  debris,  hangar/f light  deck  crunches ,  and  ordnance  products  to  consider 
this  installation  acceptable. 


Plugs  in  hoist  point 

ACCESS ;  Accesses  top  and  bottom  of  skin  (2  screws  each) 

Access  to  actuator  bolt  (38  SPF) 

Access  to  hinge  link  ( 4o  screws) 

_ Stringer  between  accesses  (2  bolts) _ 

REMOVAL:  3  .  Disconnect  actuator  (1  bolt) 

2.  Disconnect  bracket  and  follow-up  rod  (3  bolts) 

3.  Attach  hoist 

4.  Disconnect  2  bondwires  (4  screws,  4  center  keys) 

5.  Install  removal  tool 

6.  Remove  nut 

7.  Position  leading  edge  down  till  clear  of  airframe  structure 

8.  Carefully  remove  stabilizer 

INSTALLATION :  1.  Reverse  of  removal. 

2.  Rig  stabilizer. 


WORK  UNIT  CODE  14310 


ITEM  Tail  Plane  Assembly 


AIRCRAFT  Av“8 


SUPPORT  EQUIPMENT:  Sling  and  Hoist 

Hydraulic  and  Electrical  Power 
Protractor  or  Scale 


SYSTEM:  14 


Flight  Controls 


NOMENCLATURE: 

Inboard 

WUC:  A-4: 


Leading  Edge  Flap  Assesbly 


A-6:  l48l4  A -7:  14710  F-4:  14510 


F-8:  14611  F-l4:  14611  AV-8: 


Outboard 


A-7:  14720  F-8:  14612  F-l4:  14612 


GENERAL  OBSERVATIONS:  Leading  Edge  flaps  generally  suffer  from  lack  of  space 
forward  of  the  wing  structural  box.  This  is  solved  in  various  ways 
resulting  in  various  degrees  of  complexity.  Some  actuators  are  in¬ 
stalled  in  the  flap,  others  are  reduced  in  size  and  increased  in 
quantity  and  others  are  driven  by  torque  tribe  arrangements.  Aerody¬ 
namic  sealing  adds  additional  complication. 

DESIRABLE  FEATURES;  1.  The  piano  hinge  arrangement  in  the  F-4  serves  as  both 
a  hinge  and  an  aerodynamic  seal.  This  reduces  problems  with  main¬ 
taining  a  good  seal.  2.  Installation  of  actuators  in  the  flaps 
permits  better  access  to  the  actuators  although  the  flaps  tend  to 
be  heavier.  3.  Mounting  of  small  actuators  behind  the  flaps  is 
mechanically  the  simplest  but  access  to  actuators  is  inhibited. 


UNDESIRABI£  FEATURES:  1.  Torque  tube  installations  tend  to  be  mechanically 
complex.  2.  The  flap  track  installations  on  the  A-6  and  F-l4  re¬ 
quire  flap  build-up  and  are  further  complicated  by  non-interchange¬ 
ability  of  hardware.  3.  Cutting  and  splicing  of  wires  as  in  the  F-4 
installation  is  not  acceptable.  4.  Double  droops  as  used  in  the 
F-8  actually  double  flap  removal  effort.  This  type  of  arrangement 
should  be  avoided  if  there  is  another  aerodynamically  feasible  ap¬ 
proach.  5.  Both  inboard  and  outboard  flaps  on  the  F-l4  come  off 
as  a  unit  and  must  be  separated  afterwards. 


ADDITIONAL  REMARKS:  Leading  edge  flaps  will  present  a  problem  as  long  as  they 
are  an  aerodynamic  necessity.  A  really  clever  way  to  overcome  the 
shortage  of  space  for  actuators  is  not  apparent  at  this  time. 


Work  stand 

External  hydraulic  or  electrical  power 


AiX85r« ; 


Connect  external  electrical  or  hydraulic  power  and  extend  LE  slats. 
(Note:  Slats  can  be  extended  electrically  or  hydraulically,  and  wings 
can  be  spread  or  folded  when  performing  tasks.) 


REMOVAL;  1.  Disconnect  screw.iack(s)  from  surface.  (One  for  inboard  slat  and 

T-ov  out,board  slat). 

?.  With  screw jack  disconnected,  slat  rolls  forward  and  off  of  wing. 


INSTALLATION:  1.  Reverse  of  removal. 

?.  Slat  adjustment,  if  required,  is  acconpl.ished  by  adjusting 
jackscrew  rod  end  connected  to  slat  surface  fitting.  This 
is  accomplished  by  disconnecting  screwjack  and  by  turning 
rod  and  relative  to  screw. 


iL 


■'Ur'CJONAL  CHftCK:  Extend  slats  to  cheat  surface  foi  proper  throws.  (Check  can  be 
*  done  with  electrical  power). 


1  r 


YJ.pt  EQUIPMENT:  Surface  throwboards 

—  External  electrical  or  hydraulic  power 


CLOSE  UP:  Retract  slat  assembly 


ANALYST'S  OPINION:  The  slot  surface  itself  is  fairly  easy  to  remove  once  the  jackscrew;| 
drives  are  disconnected.  The  jackscrews  are  driven  by  gearboxes  which  are  connected  byj 
drive  shafts  which  are  routed  back  to  a  central  or  main  gear  box  drive.  The  central  or.f 
main  gear  box  is  hydraulically  or  electrically  driven.  This  arrangement,  by  necessity,,! 
is  mechanically  complicated  because  of  all  the  drive  shafts  and  gearboxes.  Maintenance'! 
to  remove  and  replace  the  gear  box  drives  will  require  synchronizing  all  the  drives  f 
after  maintenance  is  completed.  No  recommendations  are  obvious  that  would  simplify  J 
actuation  of  this  system  using  gearboxes  and  jackscrews.  jj 


!l 


IK  UNIT  CODE  14710 

TTI‘  M  Inboard  Leading  Edge  Flan _ 

AIRCRAFT 

A-7 

Assembly 

LOCATION:  Wing, 

Leading  Edge 

SUPPORT  EQUIPMENT: 

Work  stand 

Flap  seal  checking  fixture 
External  hydraulic  power 

Flap  contour  board 

External 

electric 

power 

ACCESS;  2  Panels  (45 
1  Panel  (l8  ; 
9  Panels  (2 

screws  each)  bottom  of  wing 
screws)  top 
screws  each)  bottom 

REMOVAL : 


1. 

?. 

3. 

4. 

5. 

6. 


Cut  safety  wire,  remove  bolt  in  outboard  actuator 
Cut  safety  wire,  remove  bolt  in  inboard  actuator 
Disconnect  bond,  strap 

Disconnect  flap  indicator  linkage  (LH  flap  only). 
Remove  nine  (9)  hinge  pins 
Remove  flap 


INSTALLATION : 

(Flap  seal  check  required  before  flap  is  installed.  Care  is  required  during 
positioning  of  flap  for  installation  to  prevent  damage  to  seal.) 

1.  Check  flap  seal  for  condition 

2.  Re-Install  flap  assembly  in  reverse  order  of  removal 

_ _ 3.  Rig  flaps _ 


FUNCTIONAL  CHECK : 


Check  leading  edge  fairing  clearance  and  flaps  for 
proper  operation 


t 


TEST  EC.UIPMENT : 


External  hydraulic  power 
External  electrical  power 


CLOSE  UP:  2  Panels  bottom  of  wing 

1  Panel  top 
9  Panels  bottom 


ANALYST'S  OPINION:  This  installation  is  rated  as  fair.  Access  is  good  but  consists 
of  many  panels  held  on  by  screws.  Removal  is  fairly  normal  but  there  are  several 
critical  clearances  that  must  be  maintained.  The  flap  seal  requires  a  special  tool 
applied  to  the  flap  and  the  wing  leading  edge  to  ensure  proper  contours.  Care 
must  be  taken  during  flap  installation  to  prevent  distortion  of  the  seal  halves  by 
dumping  them.  Once  installed  the  clearance  between  the  trailing  edge  and  the  flap 
fairing  is  critical.  Both  of  these  checks  require  special  techniques  and  are  time 
consuming.  The  trailing  edge/f airing  problem  could  be  overcome  by  a  slightly  increased 
overlap  to  prevent  cutting  the  fairing  if  the  clearance  is  lost  through  damage  or 
excessive  airload.  This  would  also  reduce  the  criticality  of  the  clearance  during 
installation. 

1 r 
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WORK  UNIT  CODE  14720 


ITI-M  Outboard  Leading  Edge  Flap  AIRCRAFT  A-7 
Assembly  — — 


LOCATION: 


Wing,  Outer  Panel,  Leading  Edge 


SUPPORT  EQUIPMENT: 


Work  stand 

Flap  seal  checking  fixture 
External  hydraulic  power 
Contour  board 


External  electrical  power 


ACCESS- ;  2  Access  Panels  (24  and  18  screws)  top  of  wing 
6  Access  Panels  (2  screws  each)  bottom 


REMOVAL : 


1.  Extend  ring. 

2.  Disconnect  actuators  (nut,  bolt,  washer,  cotter  pin). 
Disconnect  strap  and  bond  (inboard  access) 

.  Remove  hinge  pins 
^ .  Remove  flap 


INSTALLATION:  (Flap  seal  check  required  with  flap  removed.  Care  required  during 
installation  to  prevent  damage  to  seals). 

1.  Check  flap  seals  for  condition. 

2.  Re-Install  flap  assembly  in  reverse  order  or  removal 

3.  Rig  flaps 


FUNCTIONAL  CHECK: 


Check  leading  edge  fairing  clearance  and  flaps  for  proper 
operation . 


TEST  EQUIPMENT : 


CLOSE  UP: 


External  hydraulic  power 
External  electric  power 


2  Access  Panels  top  of  wing 
6  Access  Panels  bottom 


ANALYST 1 S  OPINION:  This  installation  is  rated  as  fair.  Good  access  but  many 
panels  and  screws.  It  shares  the  critical  clearance  problems  noted  in  the  inboard 
section  (WUC  14710).  Adjusting  these  clearances  require  special  techniques  and  is 
time  consuming.  Otherwise,  the  component  removal  is  of  normal  complexity. 


WORK  UNIT  CODE 


LOCATION :  Wing  Leading  Edge 


I1TM  Inboa 


AIRCRAFT  F-4 


SUPPORT  EQUIPMENT: 


Hydraulic  and  electrical  power 
Protractor 

Special  stress  plate 


ACCESS 


REMOVAL: 


Actuator  link  cover  (l8  screws,  4  bolts)  including  bellcrank 
Actuator  access  panel  (62  screws) 

Fulcrum  bearing 

Pin  lock  cover  (7  screws) 

1 .  Lower  flap 

2.  Disconnect  boundary  layer  control  valve  spring  (l  bolt) 

3.  Disconnect  power  cylinder  hose 

4.  Remove  actuator  attach  bolt 

5.  Force  flap  full  down  (disengages  lower  funcrum) 

6.  Cut  wire  bundle  at  inboard  end  of  actuator  access 

7*  Remove  5  clamps  and  feed  cut  wires  thru  hole  in  flap 

8.  Disconnect  and  remove  2  swivels 

9.  Remove  2  bond  wires  (l  screw  each) 

10.  Remove  outboard  hinge  pin 

11.  Remove  inboard  hinge  lock  and  remove  pin 


INSTALLATION : 


1.  Reverse  of  removal 

2.  Splice  cut  wires 

3.  Trim  flap  to  fit 


4.  Rig  flap 

5.  Bleed  hydraulic  system 


FUNCTIONAL  CHECK: 


Exterior  lights  (spliced  wires) 
Motion  check 


TEST  EQUIPMENT : 


Hydraulic  and  electrical  power 
Protractor 


CLOSE  UP: 


Re-install  accesses 


ANALYST 1 3  OPINION :  The  actuator  is  mounted  in  the  flap  itself  and  is  an  interesting 

package.  If  a  new  flap  is  to  be  installed  the  actuator  must  be  removed.  Many  screws 
are  involved  in  access.  Having  to  cut  and  splice  wires  to  replace  the  flap  is 
unacceptable.  The  job  is  relatively  easy  otherwise. 


s  f 


’..'OHK  UNIT  COOK  14611 


ITEM  Center  Section  Droop 


AIRCRAFT  F-8j 


*  LOCATION:  wing  Center  Section 

s#S! 

3 

SUPPORT  EQUIPMENT 


Crane  and  support  sling  to  lift  droop  surface  from  wing 
center  section. 

Contour  Boards. 


^3 

m 

m 


-M 


ACCESS  ■■  Fairly  good. 

1  Panel  (39  screws) 
1  Panel  (1+8  screws) 
1  Panel  (31  screws) 


•REMOVAL 


1. 

2. 

3. 

4. 

5. 


INSTALLATION: 


1.  Reverse  of  removal. 

2.  Contour  boards  have  to  be  used  to  check  droop  position  of  surface. 

3.  Rigging  pin  is  also  required  to  check  clean  condition  position  of 
droop  surface. 

4.  Service  reservoir  with  oil  and  nitrogen. 


M 


Depressurize  utility  system  reservoir. 

Disconnect  4  hydraulic  hoses  from  each  actuator  (two  per  each  droop). 
Disconnect  droop  links  from  wing  center  section  and  lower  droop  surface. 
Attach  special  sling  to  droop  surface  and  support  weight  of  droop  with 
crane . 

Remove  hinge  pins  and  separate  droop  surface  from  center  wing  section. 


•i1 

u 


35 

!< 


"TTiC’J ONAL  CHECK:  Perform  operational  check  of  droop  system. 


IK;T  EQUIPMENT:  External  hydraulic  power. 


CLOSE  UP:  Close  accesses  that  were  opened. 


ANALYST'S  OPINION:  The  double  droop  surface  with  two  integral' actuators  is  a  very 
heavy  assembly  that  cannot  be  removed  without  the  use  of  a  special  sling  and  hoist. 
This  results  in  increasing  the  manhours  to  accomplish  a  complete  removal  and  instal¬ 
lation.  The  check  to  verify  contour  position  of  the  droop  surface  is  extremely 
difficult  to  achieve  because  of  surface  warpage  and  is  reported  to  be  rarely  done  to 
factory  specifications.  The  droop  surface  provides  a  necessary  aerodynamic  function 
that  is  achieved  with  a  relatively  complex  mechanism.  This  type  of  mechanism  is  cum¬ 
bersome  to  work  on  and  should  be  mechanically  simplified,  if  possible. 


^3  - 


’  'CRN  UHir  COOK  1^612 _  l  i'EV  Outer  Panel  Droop  _  AIRCRAFT  F-8J 


LOCATION:  LE  Outer  Wing  Panel 


SUPPORT  EQUIPMENT:  Crane  and  support  slirg  to  lift  droop  surface  from  wing 

center  section. 

_ Contour  Boards. _ 

ACCSCP. :  Access  panels  (78  screws). 


POXOV/ML:  1.  Spread  wings. 

2.  Remove  6  bolts  from  linkage  system. 

3.  Disconnect  actuator  rod  end  from  one  end  of  actuator. 

4.  Disconnect  3  bonding  wires. 

5.  Remove  16  screws  and  bolts  from  hinge  keepers. 

6.  Remove  26  screws  securing  forward  edge  of  curtain  to  LE  droop. 

7.  Disconnect  electrical  connector. 

8.  Install  special  sling  and  support  weight  of  droop  with  crane. 

9.  Remove  hinge  pins. 

10.  Remove  droop  surface  with  sling  and  crane. 


INSTALLATION :  1.  Reverse  removal  procedure. 

c.  Cruise  condition  end  of  actuator  is  pre-set  when  overhauled. 
3.  The  droop  or  landing  condition  has  to  be  checked  with  contour 


"M JNC'-JONAL  CHECK : 

Connect  external  hydraulic  power  and  check  droops  for  proper  throws. 


ECi'IP.MENT: 


CLOSE  UP:  Close  accesses  that  were  opened. 


ANALYST'S  OPINION: 


The  double  droop  sufrace  with  two  integral  actuators  is  a  very  heav 
assembly  that  cannot  be  removed  without  the  use  of  a  special  sling 


and  hoist.  This  results  in  increasing  the  manhours  to  accomplish  a  complete  removal  and 
installation.  The  check  to  verify  contour  position  of  the  droop  surface  is  extremely  dif 
ficult  to  achieve  because  of  surface  warpage  and  is  reported  to  be  rarely  done  to  factory 
specifications.  The  droop  surface  provides  a  necessary  aerodynamic  function  that  is 
achieved  vith  a  relatively  complex  mechanism.  This  type  of  mechanism  is  cumbersome  to 
work  on  and  should  be  mechanically  simplified,  if  possible. 


CONTINUATION  SHEET: 


WORK  UNIT  CODE  lU6l2  _  ITEM  Outer  Panel  Droop _  AIRCRAFT  F- 


INSTALLATION:  (Continued) 

boards  and  adjusted,  if  required.  Cruise  condition  contour  is 
also  checked  with  contour  board  (usually  1  instead  of  3  because 
of  droop  varpage). 


WORK  UNIT  CODE  l46ll 


ITEM  Inboard  Slat  Assembly 


AIRCRAFT  F-14 


LOCATION:  Leading  Edge  of  Wings 


SUPPORT  EQUIPMENT:  -lor k  Stand 

Hydraulic  and  Electrical  Power 


ACCESS :  Lower  Flan 

Remove  14  access  panels 


REMOVAL :  1.  Remove  2  bond  wires  (1  screw  each) 

2.  Remove  bolts  through  shaft  couplers  and  disconnect  shaft  4  places 
3*  Remove  4  structural  stops  (5  nuts) 

4.  Pull  slats  forward  and  disengage  tracks 

5.  Remove  7  track  and  interface  hardware  (hardware  not  interchangeable 
between  tracks)  (seven  nuts,  spacers,  pins) 

6.  Remove  7  links  (7  nuts)  remove  tracks 

7.  Remove  spanwise  interface  pin  and  separate  flaps 

INSTALLATION:  1.  Reverse  of  removal. 


FUNCTIONAL  CHECK:  Operational  check  of  flap  motion 


TEST  EQUIPMENT: 


Hydraulic  and  Electrical  Power 


CLOSE  UP:  Reinstall  Access  Panels 


ANALYST’S  OPINION:  The  inboard  and  outboard  slats  are  removed  as  a  unit  and 
separated  afterwards.  Tracks  must  be  removed  after  slat  removal.  Interface 
hardware  is  not  interchangeable  between  tracks  which  reouires  a  method  of 
segregating  and  accounting  for  parts.  Lots  of  little  panels,  hardware,  and 
pieces  to  take  care  of.  Removal  is  too  complicated  to  call  this  a  good  in¬ 
stallation. 


WORK  UNIT  CODE 


14612 


ITEM  Outboard  Slat  Assembly 


AIRCRAFT  F-l4 


LOCATION;  Leading  Edge  of  Wings 


SUPPORT  EQUIPMENT:  Work  Stand 

Hydraulic  and  Electrical  Power 


ACCESS ;  Lower  Flap 

Remove  14  Access  Panels 


REMOVAL:  1. 

2. 

3. 

4. 

5. 

6. 
7. 


Remove  2  bond  wires  (1  screw  each) 

Remove  bolts  through  shaft  couplers  and  disconnect  shaft  4  places 
Remove  4  structural  stops  (5  nuts) 

Pull  slats  forward  and  disengage  tracks 

Remove  7  track  and  interface  hardware  (hardware  not  interchangeable 
between  tracks)  (seven  nuts,  spacers,  pins) 

Remove  7  links  (7  nuts)  remove  tracks 

Remove  spanwise  interface  pin  and  separate  flaps 


IN8TAL1ATI0N:  1.  Reverse  of  removal. 
2.  Rig 


FUNCTIONAL  CHECK:  Operational  check  of  flap  motion 


TEST  EQUIPMENT:  Hydraulic  and  Electrical  Power 


CLOSE  UP:  Reinstall  access  panels 


ANALYST’S  OPINICK:  The  inboard  and  outboard  slats  are  removed  as  a  unit  and  sep¬ 
arated  afterwards.  Tracks  must  be  removed  after  slat  removal.  Interface  hardware 
is  not  interchangeable  between  tracks  which  requires  a  method  of  segregating  and 
accounting  for  parts.  Lots  of  little  panels,  hardware,  and  pieces  to  take  care  of, 
Removal  is  too  complicated  to  call  this  a  good  installation. 


SYSTEM:  14 


Flight  Controls 


NOMENC  LA7URE : 


Trailing  Edge  Flap  Assembly 


’■me:  A-4 :  14511  A-6: 


A-7:  14730  F-4:  14540 


F-8:  1471A  F-l4:  l46l4  AV-6:  1U510 


i  i *1 


GENERAL  OBSERVATIONS:  The  flap  installations  are  generally  good.  Aircraft  with 
boundary  layer  control  (BLC)  show  some  difficulty  in  the  removal  tasks. 
Low  wing  airplanes  present  better  working  conditions. 

DESIRABLE  FEATURES:  1.  The  multiple  section  flap,  like  the  F-l4,  reduces  weight 
of  each  flap  section.  2.  The  A-4  flap  is  ideally  located  for  removal 
while  standing  on  the  deck  and  is  light  enough  for  manual  handling. 

3.  Low  quantities  of  small  access  panels  on  all  the  airplanes  except 
the  F-4  reduce  access  time.  Generally,  they  are  all  of  adeauate  size 
for  the  job.  4.  Use  of  piano  hinges,  with  their  inherent  difficulties, 
reduce  the  requirement  for  gap  seals. 

UNDESIRABLE  FEATURES:  1.  Boundary  layer  control  adds  a  great  deal  of  complexity 
to  those  flaps  so  enuipped.  2.  The  F-4  requires  an  excessive  amount 
of  effort  to  obtain  access  (nearly  150  fasteners).  Even  then,  good  ac¬ 
cess  is  not  gained  and  the  flap  must  be  manipulated  hydraulically  to 
position  attachment  points.  3.  The  F-l4  uses  a  large  bulb  seal  between 
the  inboard  and  outboard  flaps  which  resists  positioning  the  flap  during 
installation. 


SYSTEM:  lU 

NOMENCLATURE: 


Flight  Controls 


Trailing  Edge  Flap  Assembl 


ADDITIONAL  REMARKS:  1.  A  characteristic  of  variable  geometry  wings  is  that 
flaps  cannot  be  lowered  in  the  swept  position.  Flap  design  should 
allow  removal  without  lowering  flaps  even  if  additional  access  pro¬ 
visions  are  required.  2.  Flap  design  other  than  variable  geometry 
wings  should  allow  complete  disconnect  with  the  flap  down.  Manipu¬ 
lation  for  access  should  not  be  required. 


■  £  r 
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ACCESS ;  None  required 


REMOVAL :  1.  Lower  flap.. 

2 .  Raise  spoiler . 

3.  Disconnect  actuating  arm  (1  bolt). 

4.  Remove  hinge  pins  (2). 

5»  Remove  flaps. 

INSTALLATION:  1.  Reverse  order  of  removal. 


FtlNCTJ  ONAL  ('Hr  CK : 


Check  flaps  for  proper  operation 


TK3T  EQUIPMENT: 


External  hydraulic  power. 


CLOSE  l-F:  None  required. 


ANALYST * S  OPINION:  Excellent  installation.  Flap  at  optimum  working  height  to 

remove  by  hand.  Access  is  good.  Piano  hinges  provide  a  good  hinge  method  with 
two  exceptions:  (l)  the  pin  can  corrode  in  the  hinge  halves  which  makes  it  difficult 
to  remove  and  (2)  installation  can  be  tedious  if  hinge  halves  do  not  line  up  exactly. 


V?ORK  UNIT  CODE 


14730 


JTJM  Trailing  Edge  Flap  Assembly  AIRCRAFT 


LOCATION -.Wing,  Trailing  Edge 


SUPPORT  EQUIPMENT: 


External  electric power 
External  hydraulic  power 
Protractor 
Work  stand 


ACCESS ;  Remove  two  (2)  plates  (3  screws  each) 
Remove  two  (2)  brackets  (2  bolts) 

Open  Panel  (10  fasteners) 


REMOVAL:  1.  Disconnect  two  (2)  bonds 

2.  Disconnect  seven  (7)  flap  gap  door  links 

3.  Disconnect  flap  indicator  arm 

4.  Disconnect  6°  cable  at  turnbuckle 

5.  Disconnect  cable  from  flap  (l  pin) 

6.  Remove  two  (2)  doors  (4  screws  each) 

7.  Remove  bolts  from  flap  actuator  (2  bolts) 

8.  Remove  hinge  bolts  (2) 

9.  Remove  flap 


INSTALLATION: 


1.  Re-Install  flap  in  reverse  order  of  removal 

2.  Rig  flaps  as  required 

3.  Adjust  flap  gap  door  preload 


FUNCTIONAL  CHECK: 


Perform  operational  check 


TEST  EQUIPMENT: 


External  electric  power 
External  hydraulic  power 


CLOSE  UP: 


Two  (2)  plates 
Two  (2)  brackets 
One  (1)  panel _ 


ANALYST’S  OPINION:  This  is  a  fairly  good  installation.  The  high  wing  requires 

work  stands.  Access  is  good  with  stress  panel  fasteners  used  in  the  largest  panel. 
The  flap  gap  door  rigging  is  time  consuming  and  requires  a  careful  adherence  to 
the  procedures . 


WORK  UNIT  CODr 


14540 


AIRCRAFT  F-4 


LOCATION: 


Trailing  edge,  center  wing  section,  inboard 


SUPPORT  EQUIPMENT: 


Hydraulic  and  electrical  power 
Protractor 


Lower,  speed  brake  Open  eng  bay  door  ( 

ACCESS ;  1  stress  panel  (88  screws) 

1  hinge  fairing  (4  screws) 

1  panel  (38  screws) 

Remove  LAU-7A  launcher  _ _ 

REMOVAL:  1.  Manipulate  flap  to  remove  BIC  link  from  flag)  (l  bolt) 
_  _  (bolt,  cotterpin  hard  to  reach) 

2.  Manipulate  flap  to  remove  actuator  bolt 

3.  Remove  2  bond  wires  (l  bolt  ea) 

4.  Remove  hinge  pin  lock  plate  (3  bolts) 

5.  Remove  hinge  pin  and  flap 

INSTALLATION :  1.  Reverse  of  removal. 

2.  Bleed  actuator. 

3.  Ri?.« 


FUNCTIONAL  CHECK : 


Motion  check 
BLC  function  check 


TEST  EQUIPMENT:  Hydraulic  and  electrical  power 

Engine  run  equipment 
Protractor 


CLOSE  UP:  Re-install  panels,  doors,  LAU-7  and  raise  speed  brake. 


I.'  S 


ANALYST'S  OPINION:  This  is  an  awkward  installation.  Access  involves  too  many 

panels  and  fasteners  for  the  job  at  hand.  Large  panels  are  removed  to  get  at  a 
single  bolt.  Access  must  be  gained  to  the  actuator  to  hook  up  hydraulics  to 
allow  manipulation  of  the  flap  to  get  at  attachments.  Piano  hinges  are  difficult 
to  lubricate  properly  in  use  and  often  present  removal  and  installation  problems. 


*  ~  :r  -5jy*^f^g|^7s 


WORK  UNIT  CODK  147JLA 


AIRCRAFT  F.8^J _ 


LOCATION :  Inboard  edge  of  wing  center  section  trailing  ddgo  adjacent  fuselage* 


SUPPORT  EQUIPMENT:  Work  stand. 

Hydraulic  test  set. 

ACCESS;  None. 


fc  » 

i 


REMOVAL*  Position  flap  to  landing  condition  position* 

- Remove  12  screws  securing  aerodynamic  seil. 

3*  Disconnect  BLC  duets*  (F-oJ  only) 

4*  Disconnect  turnbuokle  from  flap  surface* 

5.  Remove  2  a ma.il  pins  and  1  large  one. 

6.  Remove  flap  surface. 


INSTALLATION  t  1.  Reverse  removal  procedure. 

2.  Rig. 


FUNCTIONAL  CHECK:  Perform  functional  check  by  checking  surface  throws. 


9  [ 

I  I 
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TEST  EQUIPMENT:  External  hydraulic  power. 


CLOSE  UP: 


ANALYST’S  OPINION:  The  F-8J  has  boundary  layer  control  which  adds  complication  to 
the  flap  surface  and  increaa  ,-s  task  difficulty.  NARF  personnel  reported  that  it 
sometimes  takes  as  much  as  3  hours  to  remove  this  flap.  Without  boundary  layer  con¬ 
trol,  the  flap  installation  is  a  good  one. 
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FUNCTIONAL  CHECK: 


Operational  check 


J 


f  ? 
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TEST  EQUIPMENT: 


Hydraulic  and  electrical  power 
Protractor 


CLOSE  UP:  Install  panels 


ANALYST'S  OPINION:  The  flap  has  three  sections:  auxilliary,  inhoard,  and  outboard.! 
The  inboard  flap  is  used  as  a  typical  flap  installation  for  this  analysis.  Overall,  I 
flap  removal  is  easy  after  access  is  gained.  The  wings  must  be  spread  which  dictates'! 
spotting  the  airplane  with  sufficient  clear  space.  Hydraulic  power  is  required  for  J 
access  to  spread  wings,  lower  flaps,  and  raise  spoilers.  A  large  bulb  seal  between  S 
the  inboard  and  outboard  flap  resists  positioning  the  flap  during  installation.  I 


WORK  UNIT  CODE 


14510 


ITEM  Wing  Flap  Assembly 


AIRCRAFT  AV-8 


LOCATION:  TE  Wing 

SUPPORT  EQUIPMENT: 

Work  Stand 

Protractor  or  Scale 

Hydraulic  and  Electrical  Power 

ACCESS ;  2  Plates  (10  screws  each) 

4  Plates  (4  screws  each) 


SYSTEM:  l4 


Flight  Controls 


NOMENCLATURE: 

Aileron 

14211 

NUC:  A-4 :  14212 

A-6: 

A-7: 

14220 

F-4:  14210 

14211 
F-o:  14212 

F-l4: 

AV-6: 

14110 

( 

u 
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GENERAL  OBSERVATIONS:  The  F-l4  does  not  hsve  ailerons.  Most  aircraft  use 
individual  hinges.  Only  the  F-4  uses  a  piano  style  hinge.  High 
wing  airplanes  require  work  stands  while  low  wing  airplanes  pro¬ 
vide  deck  level  work  capability.  In  general,  aileron  removal 
tasks  are  simple. 

DESIRABLE  FEATURES:  1.  Most  airplanes  provide  simple  access  to  necessary 
attachments.  2.  The  AV-8  aileron  is  quite  small  and  easily 
handled.  3.  Including  the  hinge  bearing  in  the  aileron  half  of 
the  hinge  allows  bearing  maintenance  to  be  performed  in  the  shop. 
When  a  surface  is  installed,  this  assures  that  the  bearing  has 
maximum  life  available.  4.  The  piano  hinge  style  attachment  of 
the  actuator  to  the  F-4  aileron  is  very  strong  and  permits  removal 
with  a  minimum  of  access. 

UNDESIRABLE  FEATURES:  1.  An  excessive  number  of  fasteners  are  involved  in 
removal  of  ailerons  from  the  A-7  (52  fasteners)  and  the  F-8  (200 
screws  and  60  fasteners).  2.  High  wing  aircraft  required  work 
stands  which  could  be  avoided  on  low  wing  airplanes.  3.  The 
piano  hinge  used  in  the  F-4  is  simple  and  includes  no  bearings  but 
requires  a  tool  for  installation  and  removal  and  presents  lubrica¬ 


tion  problems 


NOMENCLATURE : 


Aileron 


ADDITIONAL  REMARKS:  Aileron  removal  should  require  only  a  minimum  of  small 
accesses  over  attach  points.  A  comparison  of  piano  hinge  and  stan¬ 
dard  hinges  shows  each  has  virtues.  This  analyst  prefers  the  latter 
because  piano  hinges  become  increasingly  hard  to  manipulate  as  the 
airframe  becomes  older. 


:ORK  UNIT  CODE  14211/14212 


ITT-  M  Aileron 


AIRCRAFT  A-4 


LOCATION:  Wing,  Trailing  Edge 


SUPPORT  EQUIPMENT 


2  gap  seals  (l4  screws) 


REMOVAL:  1.  Remove  gap  seal. 

2.  (Ill  only)  disconnect  trim  actuator  arm  (l  bolt) 

3.  Disconnect  aileron  actuator  arm  (1  bolt). 

4.  Disconnect  hinges  (3  bolts). 

5.  Slide  aileron  aft  to  remove. 


INSTALLATION: 


Reverse  removal  order. 


FUNCTIONAL  CHECK: 


Check  ailerons  for  proper  operation 


TEST  EQUIPMENT:  External  hydraulic  power 


CLOSE  VP:  Install  gap  seals 


ANALYST'S  OPINION:  A  good  installation.  Aileron  hinging  is  good  and  relatively  J 

accessible.  It  was  noted  that  the  hinge  bearings  are  part  of  the  aileron  side  of 
the  hinge  and  will  be  sent  to  the  shop  with  the  aileron.  Presuming  the  shop  practices! 
allow  appropriate  maintenance  of  the  bearing,  this  insures  maximum  bearing  life  after  1 
installation  of  a  new  aileron.  Working  height  is  excellent  for  manually  handling  the  | 
aileron .  1 


WORK  UNIT  CODc. 


14210 


ITEM 


Aileron  Ass; 


AIRCRAFT  F-4 


LOCATION ;  Trailing  edge,  center  wing  section,  outboard 


SUPPORT  EQUIPMENT:  Slide  hammer  for  hingepin 

Contour  board 


ACCESS  ; 


REMOVAL: 


1  panel:  6  screws  (damper  attach  fairing) 

1  panel:  6  screws  and  hinge  (inner  I£  fairing) 

Open  spoilers  . 

Hinge  lock  access  (A  screws) _ _ 

1.  Remove  hinge  pin  lock  pin  (cotter  pin)  at  the  actuator  attachment 

2.  Remove  2  bond  wires  (l  bolt  each) 

3.  Remove  damper  attach  bolt 

4.  Remove  actuator  hinge  pin 

5.  Remove  hinge  lock  access 

6.  Install  slide  hammer 

7.  Support  aileron  and  remove  hinge  pin 

8.  Temporarily  close  inner  IE  fairing 


INSTALLATION:  Reverse  of  removal  and  rig 


rs 

% 


FUNCTIONAL  CHrCK:  Motion  check 


'O 


TEST  EQUIPMENT:  Hydraulic  and  electrical  power 


CLOSE  UP: 


Reinstall  panels 


1 


ANALYST *S  OPINION:  A  fairly  good  installation.  A  minimum  of  small  access  panels 
must  be  removed.  Normal  piano  hinge  problems  can  be  expected  but  removal  appears  to 
be  easy. 


WORK  UN  TT  CODE  14211  &  14212 


ITEM  LH  and  RH  Aileron 


AIRCRAFT  F-8 


lOOATTON:  TE  of  Wing  Center  Section. 


SUPPORT  EQUIPMENT:  Crane  and  sling  to  hold  aileron. 

Hydraulic  test  stand. 


ACCESS .  Access  Panels  (200  screws  and  60  fasteners) 


REMOVAL : 


1.  Disconnect  swivel  actuating  arm  from  aileron  surface  (two  per 
aileron) 

2.  Rotate  aileron  down. 

3.  Remove  springs  and  chains  from  BLC  doors.  (F-8j  only) 

4.  Support  ailerc'-  weight  with  sling  and  crane. 

5.  Remove  three  aileron  hinge  bolts  and  remove  aileron  with  crane. 


INSTALLATION: 


1.  Reverse  of  removal. 

2.  Rig. 


FUNCTIONAL  CHECK:  Cycle  flaps  and  check  for  proper  clearances. 


TF.3T  EQUIPMENT:  External  hydraulic  power. 


CLOSE  UP:  install  removed  accesses. 


Partially  disassembling  lower  wing  to  gain  access  to  the  hinge 
ANALYST'S  OPINION:  pins  is  not  considered  a  desirable  maintainability  characteristic. 

Locating  the  hinge  line  so  that  the  aileron  hinge  pins  would  not  have  been  in  line  with  the 
wing  lower  surface  skin  would  have  eliminated  removing  the  wing  lower  surface  accesses. 

Only  the  F-8j  series  of  aircraft  incorporate  the  BLC  system  requiring  that  the  springs 
and  chains  be  removed  to  facilitate  the  aileron  tasks. 


WORK  UNIT  CODE  l4llO 


LOCATION :  Trailing  Edge  of  Wing 


SUPPORT  EQUIPMENT: 


Work  Stand 

Hydraulic  and  Electrical  Power 
Protractor  or  Scale 


ACCESS :  2  Plates  (12  screws  total) 


REMOVAL :  1.  Disconnect  actuator  rod  (1  bolt) 

2.  Disconnect  reactor  nozzle  rod  (l  bolt) 

3.  Disconnect  2  bond  wires  (l  screw  each) 

4.  Remove  2  hinge  bolts 

5.  Remove  aileron 


AIRCRAFT 


:  INSTALLATION:  X. 

Reverse  of  removal. 

2. 

Rig. 

a  « 

i 

FUNCTIONAL  CHECK: 

I 

l  _ 

Position  check 

j  TEST  EQUIPMENT: 

Hydraulic  and  Electrical  Power 

Protractor  or  Scale 

CLOSE  UP: 


Install  Plates 


ANALYST'S  OPINION:  A  si 
s  notable  tha 
>n  achieved  by 


SYSTEM:  14 


Flight  Controls 


NOMENCLATURE: 


Rudder 


'•JUC:  A-4 :  14711  A -6: 


A-7:  14410  F-4:  i44lO 


?-8:  14312  F-l4:  14311  AV-6:  14210 


GENERAL  OBSERVATIONS:  Rudders  are  necessarily  mounted  high  on  the  airplane  and 
provide  handling  problems  proportional  to  their  size.  Most  aircraft 
except  the  F-4  and  F-8  have  simple,  straightforward  removal  tasks. 

DESIRABLE  FEATURES:  1.  The  AV-8  rudder  is  not  powered  and  checkout  can  be  ac¬ 
complished  without  hydraulic  power.  2.  For  the  most  part,  rudder 
removal  is  a  simple  "nut  and  bolt"  job  and  requires  no  special  skills 
or  techniques. 

UNDESIRABLE  FEATURES:  1.  The  F-8  required  excessive  access  (116  screws  in  one 
panel)  and  had  a  zipped-in  aerodynamic  seal  that  required  partial 
rudder  removal  to  open.  2.  The  F-4  removal  is  complicated  and  re¬ 
quires  excessive  access.  Several  parts  have  to  be  removed  from  the  old 
rudder  for  assembly  on  the  new  rudder.  3.  NARF  personnel  commented 
on  difficulties  removing  the  A-7  middle  hinge  pin  if  it  is  slightly 
corroded.  The  access  is  not  sufficient  to  drive  the  pin  out  when  it 
is  not  sliding  freely  enough  to  pull  from  the  head. 

ADDITIONAL  REMARKS:  The  AV-8  has  provision  to  make  either  angular  or  linear 

measurement  of  rudder  motion.  This  has  seme  virtue  particularly  for 
an  airplane  operating  from  forward  bases  with  limited  support.  Con¬ 
trol  surface  designs  should  allcw  disconnect  of  all  items  while  the 
surface  is  still  supported  by  the  hinges. 


WORK  UNIT  CODE  lU7H 


ITEM  Rudder 


AIRCRAFT  A-4 


3? 


1 


LOCATION :  Vertical  Stabilizer,  Trailing  Edge 


SUPPORT  EQUIPMENT:  Workstand 


ACCESS ;  1  gap  seal  (7  DZUS) 


REMOVAL : 

1.  Disconnect  actuating  arm  (1  bolt). 

2.  Disconnect  three  (3)  hinge  fittings  (k  bolts). 

3.  Remove  rudder. 


INSTALLATION :  Reverse  removal  order. 


FUNCTIONAL  CHECK:  Check  rudder  for  proper  operation. 


1 


3 


TEST  EQUIPMENT:  E>rternal  hydraulic  power. 


CLOSE  UP:  Re-Install  gap  seal. 


ANALYST’S  OPINION:  Good  installation.  Access  is  excellent  and  removal  tasks  are 

simple.  Normal  height  of  a  rudder  requires  workstand,  but  this  is  inherent  in  this 
conponent  on  any  airplane. 


WORK  UNIT  CODE 


Rudder 


AIRCRAFT  F-4 


LOCATION:  Trailing  edge  of  vertical  fin 


SUPPORT  EQUIPMENT: 


Workstand 

Plates 


ACCESS  ; 


REMOVAL: 


6. 

7- 

8. 

9- 

10. 

n. 

12. 

HI  STALLATION: 


no  fasteners  -  same  screws  as 


2  plate  (15  screws  each) 

1  hinge  fairing  (4  screws)  mid 
1  hinge  fairing  (2  screws)  upper 
1  plate  (31  screws) 


Fanove  small  far 
held  accessed) 

Remove  rudder  damper  attach  holt 
Remove  rudder  actuator  attach  holt 

Remove  6  holts  holding  rudder  horn  to  weight  and  hearing  assy 

Remove  4  screws  securing  center  hinge  and  flutter  damper 

Remove  4  screws  securing  hottan  hinge 

Remove  2  screws  securing  upper  hinge 

Move  rudder  aft  and  remove  hond  wire  (1  screw) 

Remove  rudder 

Remove  rudder  transmitter  (1  holt) 

Remove  4  holts  holding  weight  assembly,  remove  weight  assy. 
Reassemble  weight  asembiy  on  new  rudder. 

1.  Reverse  of  removal. 

2.  Install  weight  assembly  orior  to  installation. 

Ric  rudder 


FUNCTIONAL  CHECK: 


Motion  check 


TEST  EQUIPMENT: 


Electrical  ar.i  hydraulic  power 


CLOSE  UP: 


Reinstall  panels  and  fairings 


ANALYST  S  OPINION:  Removal  is  complicated  and  access  to  attach  fittings  is 

marginal.  The  weight  assembly  should  he  part  of  the  rudder  to  preclude  subsequent 
removal.  A  simple  item  like  the  hond  wire  should  not  require  partial  removal  cf 
the  rudder  to  disconnect.  Many  are  set  to  he  broken  off. 


’OKK  lit!  FT  COOK 


]^31P 


I ven*  Rudder  Surface 


AIRCRAFT  F-8 


'aVAT'ON :  Or.  Vertical  Fin 


'~uppQR,~  EQUIPMENT:  High  wort  stand  to  gain  access  to 

rudder  assembly. 

Battens 


VCEPP 


<KMOVAI. : 


Rudder  surface  itself  is  in  th*  open,  but  several  access  panels  have  to  be 

removed  to  facilitate  removal. 

3  hinge  access  doors  (12  screws  total) 

2  rudder  PC  access  panels  (53  fasteners  one,  63  fasteners  for  other) 

1.  Install  Batten 

2.  Remove  actuator  arm  sleeve  retaining  bolt  on  RH  side  and  remove  sleeve. 

3.  Open  aerodynamic  seal  between  rudder  and  vertical  fin. 

A.  Remove  batten. 

5.  Position  rudder  as  far  left  as  possible  without  damaging  skin  and 
linkage . 

6.  Open  three  hinge  point  access  doors  (center  door  has  screws  on  LH  and 
RH  side). 

7.  Remove  upper  and  lower  hinge  bolts  and  disconnect  bonding  jumper. 

8.  Support  weight  of  rudder  and  remove  middle  hinge  bolt  and  bonding  jumper 
(Surface  has  to  be  supported  to  prevent  damage  to  attached  seals  at  upnerl 
end  of  rudder). 

Q.  Move  rudder  slightly  aft  to  gain  access  to  zioper  and  open  zipper  at 
upper  end  of  rudder  between  rudder  vertical  fin  with  extra  long  nose 
oliers.  (See  continuation  sheet).  _ _ 


PUNCH  ONAL  CH:v'K : 


Perform  operational  check  for  orouer  surface  deflection 
and  operation. 


TP.  >T  EQUIPMENT:  External  hydraulic  power. 

Rudder  position  protractor. 


'LOSE  UP:  Re-install  accesses. 


ANALYST'S  OPINION:  Excessive  time  is  spent  In  gaining  access  to  the  PC  package 

to  facilitate  removing  the  rudder  surface.  The  overall  task  time  could  have  been  re-  .. 
duced  by  not  having  to  remove  additional  access  panels  which  are  not  really  related  to  | 
the  actual  removal  of  the  rudder.  If  surface  to  structure  sealing  is  a  requirement  for  | 
supersonic  operation,  the  design  of  the  surface  and  structure  should  be  such  that  a  sip- ! 
per  and  fabric,  seal  not  be  used.  The  reason  here  is  that  with  this  installation,  the  1 
surface  has  to  be  supported  away  from  its  attach  point  while  the  aerodynamic  seal  zipper f 
is  opened  and  disengaged.  The  chances  to  incur  damages  to  the  seal  during  removal  and  || 
installation  seem  very  likely.  Also,  having  to  disturb  the  ruJder  neutral  indicating  1 


(See  continuation  sheet) 


WORK  UNIT  CODE  14312 


ITEM  Rudder  Surface 


A  I  Rr  RAFT  P-8 


INSTALLATION;  1.  Reverse  of  removal  (rudder  neutral  switch  actuator  has  to 
be  removed  to  prevent  damage  to  the  neutral  switch.) 

2.  Rig  rudder  neutral  switch. 


CONTINUATION  SHEET: 


REMOVAL:  (Continued) 


10.  Remove  rudder  surface. 


ANALYST *S  OPINION:  (Continued) 


system  to  facilitate  work  on  the  rudder  surface  also  seems  like  it  could  have  been 
avoided,  thereby  reducing  the  total  time  to  complete  all  maintenance  on  the  rudder 
surface. 


WORK  UNIT  COD'e  1U3U 


ITT-  M  Rudder 


AIRCRAFT  F-lU  | 


LOCATION:  Trailing  edge  of  each  vertical  stabilizer 


SUPPORT  EQUIPMENT: 


Work  stand 
Hoist  and  sling 


Hydraulic  &  electrical  power 
Protractor 


ACCESS;  7  accesses  (each  rudder) 


REMOVAL : 


1.  Disconnect  bungee  (fairing  to  rudder)  (l  bolt) 

2.  Disconnect  actuator  from  horn  (l  bolt) 

3-  Disconnect  rudder  position  transducer  link  (l  bolt) 

4.  Manually  move  rudder  to  gain  access  and  remove  3  jumpers  (3  screws) 

5.  Remove  lower  hinge  pin  (l  bolt,  pin) 

6.  Remove  upper  hinge  pin  (l  bolt,  pin) 

7.  Remove  mid  hinge  pin  (l  bolt,  pin) 

8 .  Remove  rudder 


INSTALLATION:  1 . 

O 


Dovo'v*<-o  ■v'Dr-y’'  **  * 


PUNCT] ONAL  CNtCK :  Operate  and  check  motion 


TEST  EQUIPMENT:  Hydraulic  and  electrical  power 

Protractor 


CLOSE  UP:  close  accesses 


ANALYST'S  OPINION:  A  good  installation.  The  flat  "beaver  tail"  section  of  the 

fuselage  makes  a  good  work  platform.  A  tall  workstand  is  needed  to  reach  upper  hinges 
and  he3.p  handle  the  rudder.  This  is  inherent  in  most  any  rudder  installation.  The 
rudders  are  interchangeable  which  is  a  good  feature. 


WORK  UNIT  CODE  14210 _  ITEM  Rudder  Assembly  _  AIRCRAFT  AV-8 


LOCATION:  Aft  Edge  of  Fin 


SUPPORT  EQUIPMENT:  Work  Stand 

Protractor  or  Ruler 


.  CCESS ;  i  Plate  (13  screws) 


REMOVAL :  Pull  cannon  plug 

2.  Disconnect  control  rod  (1  bolt) 

3.  Remove  2  nuts  (top  hinge) 

4.  Remove  4  nuts  (bottom  hinge) 

5.  Remove  rudder  and  hinge  assy 

6 .  Remove  hinges 


INSTALLATION:  1.  Reverse  of  removal. 
2,  Rig. 


FUNCTIONAL  CHECK:  Motion  check 


ihST  EQUIPMENT :  Protractor  or  Scale 


CLOSE  UP:  Reinstall  plate 
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SYSTEM:  l4 


Flight  Controls 


NOMENCLATURE: 


Spoiler  Assembly 


’•me :  A-L;  l4All  A-6: 


A-7:  14311  F-4:  l4240 


F-l4:  14211  A7-6 ; 


GENERAL  OBSERVATIONS:  The  AV-8  and  A-6  are  not  equipped  with  spoilers.  The 


spoilers  observed  are  all  reasonably  easy  to  work  on.  Most  spoilers 


are  locked  down  and  hydraulic  pressure  is  required  to  open  them  for 


maintenance. 


DESIRABLE  FEATURES:  1.  Access  to  connections  is  relatively  easy  on  all  spoil¬ 


ers.  They  provide  their  own  access  door.  2.  The  F-l4  spoiler  is 


reported  to  require  no  rigging. 


UNDESIRABLE  FEATURES:  1.  The  A-7  has  a  linkage  arrangement  that  must  be  trans¬ 


ferred  to  the  new  spoiler.  The  inboard  and  outboard  links  are  not 


interchangeable.  2.  The  F-l4  requires  partial  spreading  of  the  wings 


to  open  and  work  on  the  spoilers.  This  requires  spotting  the  airplane 


with  enough  room  on  each  side  to  accomplish  this  spread.  3.  Except 


for  the  A-7  and  F-l4,  additional  access  is  required  to  remove  the 


spoiler.  One  of  the  accesses  in  the  A-4,  however,  allows  disconnection 


of  the  actuator  so  the  spoilers  may  be  opened  without  hydraulic  pres¬ 


sure.  This  particular  access  is  desirable. 


ADDITIONAL  REMARKS:  1.  Since  hydraulic  pressure  is  required  only  to  unlatch  the 


actuators,  it  would  be  worthwhile  to  ensure  this  could  be  done  with  a 


manual  pressure  source  such  as  a  hand  pump.  2.  The  spoiler  provides 


ample  access.  Hinges  and  actuators  should  be  made  to  disconnect  with¬ 


out  removing  additional  panels. 


WORK  UNIT  CODE  1U311 


AIRCRAFT 


I  TEN'  Spoiler  Assembly 


LOCATION:  Wing  center  section  TE,  between  wingfold  and  fuselage. 


SUPPORT  EQUIPMENT:  External  hydraulic  power . 

Wood  block  to  hold  spoiler  door  open. 


ACCESS :  Open  access  to  spoiler  stops  for  rigging 


REMOVAL :  1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 


Apply  External  hydraulic  power  and  open  desired  spoiler. 

Hold  stock  pressure  and  shut  down  hydraulic  power. 

Held  spoiler  assembly  open  with  suitable  wood  blocks. 

Disconnect  both  deflector  links  from  spoiler  surface  attach  fittings. 
Disconnect  both  spoiler  door  linkages  from  both  powered  bellcranks? 
(Accomplished  by  removing  cotter  key,  nut,  washer,  and  bolt). 

With  spoiler  open,  remove  cotter  key,  nut, washer,  and  both  pivot  bolts. 
Remove  spoiler  surface. 

Disconnect  both  spoiler  linkages  from  door  torque  tube  bearing  unit, 
and  transfer  linke  to  new  spoiler  surface. 


INSTALLATION: 


1.  Reverse  of  removal 

2.  Trim  replacement  door  to  fit 

3.  Rig  spoiler  and  deflector  surfaces 


FUNCTIONAL  CHECK: 


Verify  proper  throws  of  spoiler  surface. 


3 

’«  TEST  EQUIPMENT:  Spoiler  protractor 

\p  External  hydraulic  power 

I 

i - 

CLOSE  UP:  Replace  access  to  spoiler  stops. 


^jfXST.' S. .  P.P.mi0N::  Care  has  to  be  exercised  in  transferring  spoiler  door  linkages 

to  a  new  door  because  of  the  possibility  of  mixing  the  inboard  and  outboard 
linkages.  Designing  these  links  to  be  the  same  would  minimize  mixing  or  attempts 
to  mix  these  links.  The  use  of  one  actuator  simplifies  system  because  deflector  j 

is  slaved  to  the  spoiler  surface  and  is  rigged  in  conjuntion  with  the  spoiler.  1 


ITEM  Spoiler  Assembly 


{ 


i 

A 


WORK  UNIT  CODE 


1U2U0 


LOCATION:  Upper  Surface  Center  Wing 


SUPPORT  EQUIPMENT:  External  hydraulic  and  electric  power 

Protractor  oow-ds 


ACCESS ;  Hinge  Pin  Access  (19  s  ;revs) 

Open  Spoiler 


REMOVAL:  1. 

2. 

3. 


Remove  actuator  attach  bolt 
Remove  2  bonding  wires  (1  bolt  ea) 
Remove  hinge  pin 


INSTALLATION :1.  Reverse  of  removal 
2.  Rig 


AIRCRAFT  F-^  | 


,-s 


FUNCTIONAL  CHECK: 


Motion  check 


TEST  EQUIPMENT: 


Hydraulic  and  Electrical  Power 


CLOSE  UP: 


Re-Install  access 


l 


ANALYST’S  OPINION :  The  spoilers  consist  of  two  surfaces  on  each  wing  hinged  on  a 
single  hinge  pin.  Each  surface  is  driven  by  its  ow’n  actuator.  The  procedure  ob¬ 
served  is  the  same  for  either  surface.  This  is  a  good  installation  with  two  minor 
deficiencies:  1.  19  screws  are  too  many  ,iust  to  gain  access  to  the  end  of  the 
hinge  pin,  and  2.  The  single  hinge  pin  has  to  be  pulled  from  both  surfaces  if  only1, 
the  one  next  to  the  access  is  to  be  removed.  Otherwise,  the  tasks  are  simple  and 
direct. 


I 


WORK  UNIT  COD'r 


AIRCRAFT 


LOCATION: 


Top,  wing  trailing  edge 


SUPPORT  EQUIPMENT: 


Work  stand 

Hydraulic  and  electrical  power 


REMOVAL : 


Spread  wings  to  20 
Open  spoilers 


1.  Disconnect  2  bellcrank  linkages  (l  bolt  each) 

2.  Remove  2  bond  wires  (l  bolt  each) 

3.  Remove  1  wire  clamp 

4.  Remove  2  hinge  pins  (l  bolt  each) 

5.  Remove  spoiler 


INSTALLATION :  Reverse  of  removal 

(no  rigging  required) 


FUNCTIONAL  CHECK:  Operational  check 


TEST  EQUIPMENT : 


Hydraulic  and  electrical  power 


CLOSE  UP: 


Close  spoilers 
Close  wings 


ANALYST  S  OPINION:  There  are  4  spoilers  on  each  wing.  The  inboard  spoiler  is 

used  as  a  typical  installation.  Except  for  spreading  the  wings,  the  spoiler  removal 
is  easy  with  no  requirement  for  access  other  than  opening  the  spoilers. 


SYSTEM:  l4 


Flight  Controls 


NOMENCLATURE: 


Pilot’s  Stick  Grit 


’■?UC:  A-4; 


A-6:  14211  A -7:  l4lll  F-4:  l4lll 


?-8:  14111  f-14:  577IA  AV-8:  l44ll 


I  t 


GENERAL  OBSERVATIONS:  The  stick  grips  in  all  airplanes  are  easily  removed  and 
convenient  to  work  on.  Either  a  cannon  ping  type  connection  or  a 
simple  bolt-on  connection  with  separate  electrical  plug  is  used.  The 
A-6  is  the  most  complex  yet  is  acceptable. 


DESIRABLE  FEATURES:  The  cannon  plug  style  connector  which  accomplishes  both 
physical  and  electrical  connection  to  the  control  stick  column  re¬ 
duces  the  job  to  its  simplest  form. 


I  *3(. 

j  ill 
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UNDESIRABLE  FEATURES:  The  harnesses  associated  with  the  bolt-on  type  stick 

« 

grips  are  vulnerable  to  handling  damage  and  add  steps  of  disconnect 
and  unclamping  to  the  removal  task. 

ADDITIONAL  REMARKS :  Positive  locking  features  in  the  plug-in  grips  would  eli¬ 
minate  the  locking  screws  and  provide  an  automatic  locking  action 
which  would  prevent  inadvertent  omission  of  the  locking  screws.  A 
good  visual  indication  of  an  unlatched  lock  would  be  needed. 


WORK  UNIT  con 


LOCATION :  Cockpit 


AIRCRAFT  A-6 


SUPPORT  EQUIPMENT: 


External  hydraulic  and  electrical  power 


ACCESS 


!•  Disconnect  two  plugs  and  remove  clamp  securing  electrical  cable  assembl 
R.- MO’.TAL :  2.  Remove  nut  and  bolt  connecting  flaperon  input  rod  to  control  stick 
assembly. 

3*  Remove  one  pivot  bolt  for  stick  and  remove  stick  assembly. 

4.  Canvas  boot  has  to  be  opened  to  gain  access  to  clamp  mentioned  above  ir 


INSTALLATION: 


Reverse  of  removal 


FUNCTIONAL  CHECK: 


Because  eleotrical  connectors  are  disconnected,  7  separate 
systems  checks  have  to  be  made  to  assure  that  all  systems  are 
operable. 


T  EQUIPMENT: 


CLOSE  UP 


ANALYST’S  OPINION: 


Hydraulic  and  electric  power 


Control  stick  is  easily  removed  because  quantity  of  fasteners 
used  to  secure  stick  assembly  to  column  is  held  to  a  minimum. 
There  are  only  two  electrical  conneotors  to  disconnect*  When 
they  are  disconnected,  however,  extensive  system  cheoking  is  re¬ 
quired  on  several  systems.  Reoomraend  some  kind  of "BITE"  check 
be  developed  to  minimise  the  extent  to  whioh  systems  cheoking 
has  to  be  done. 


WORK  UNIT  COD 


AIRCRAFT  A-7 


LOCAi jQH :  Cockpit 


SUPPORT  EQUIPMENT:  Rone 


ACCESS .  Rone 


REMOVAL :  1.  Loosen  three  (3)  set  screws 

2.  Turn  ring  nut  clockwise . 

3.  Lift  off. 

INSTALLATION:  Reverse  removal  procedure. 


-  (Allen). 
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FMNC'jONAL  CHrC 


TEST  EQUIPMENT : 


Functionally  check  the  following 

a.  AFCC 

b.  Trim 

c  -  Weapons  release 

d.  Gun  fire 

e.  Nose  gear  steering 

External  electric  power 


’LOSE  i  P: 


None  required 


ANALYST'S  OPINION:  Excellent  installation.  Extremely  easy  to  remove  and  replace. 
Use  of  what  is  essentially  a  cannon  plug  to  both  make  the  numerous  electrical 
connections  and  physically  secure  the  stick  grip  to  the  control  column  is  good 
design  for  simplicity.  It  is  virtually  "Murphy"  proof. 


WORK  UNIT  COPR  l4lll _ ITEM  Stick  Grip 


LOCATION :  Cockpit  jj 


SUPPORT  EQUIPMENT:  none 


ACCESS ;  None  s 

-  M 

i 

a 


AIRCRAFT  F-U  1 

— - gi 


REMOVAL : 


INSTALLATION: 


1. 

2« 

3. 


Loosen  three  (3)  set  screws  -  (AHen) 
Porn  ring  unit  clockwise 
Lift  off 

Reverse  removal  Drocedure 


FUNCTIONAL  CHECK: 


Functionally  check  the  following: 

a.  AFCS 

b.  Trim 

c .  Weapons  Release 

d.  Gunfire 

e.  Nose  gear  steering _ 


r:-:sT  equipm 


External  electrical  power 


•  LOSE  UP:  None  reauired 


ANALYST'S  OPINION :  Excellent  installation.  Extremely  easy  to  remove  and  replace. 
Use  of  what  is  essentially  a  cannon  plug  to  both  make  the  numerous  electrical 
connections  and  physically  secure  the  stick  grip  to  the  control  column  is  good 
design  for  simplicity.  It  is  virtually  "Morphy"  proof. 


WORK  UNIT  CODE  lUlll 


ITEM  Pilot  Control  Stick 


AIRCRAFT  F-8 


LOCATION: 


Cockpit 


SUPPORT  EQUIPMENT:  Rons 


ACCESS  None 


REMOVAL:  i,  Remove  two  bolts  on  bottom  of  unit  and  lift  stick  grip  off. 

2.  Disconnect  two  connectors  and  remove  unit. 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  check  aircraft  controls  for  proper  response,  if  not  aligned, 

trim  pots  need  to  be  adjusted. 


TEST  EQUIPMENT: 


CLOSE  UP:  None 


Protractor 
Hydraulic  Power 
Electrical  Power 


ANALYST’S  OPINION:  This  is  a  go~d  installation.  Like  all  modern  stick  grips,  it  has 
numerous  control  switches  incoroporated  in  it.  The  harnesses  are  subject  to  handling 
damage 


‘  ip 

5  S  OPTION:  Excellent  installation.  Extremely  easy  to  remove  and  replace.  J 
'■{  |*  Use  of  what  is  essentially  i  cannon  plug  to  both  make  the  numerous  electrical  I 
4  I,,  connections  and  physically  secure  the  stick  grip  to  the  control  column  is  good  I 
j?  *  design  for  simplicity.  It  is  virtually  "Murphy"  proof.  J 


APPROACH  POWER  COMPUTER 

POWER  PLANT  INSTALLATION 


THROTTLE  QUADRANT 


'■rue :  A-!-: 


Approach  Power  Compensator/Computer 


A -7:  29C26  F-'t :  29CIN 


29C73  29C31  AV-6 : 


■TENORAL  OBSERVATIONS:  The  AV-8  does  not  have  an  approach  power  compensator. 

The  computer  is  fairly  small  and  easily  removed.  Access  is  good 
except  for  the  reouirement  to  remove  the  F-4  seat. 


DESIRABLE  FEATURES:  All  installations  are  simple  and  easily  removed.  No  sig¬ 
nificant  differences  exist  except  in  access.  Location  of  the  com¬ 
puter  in  a  wheel  well  of  the  F-8  provides  outstanding  access  to  this 
component  but  adds  to  the  congestion  in  the  wheel  well. 

UNDESIRABLE  FEATURES:  1.  Removal  of  the  seat  to  gain  access  to  the  computer 
in  the  F-4  is  not  acceptable.  2.  The  F-l4  installation  is  almost 
good  except  for  a  transformer  rectifier  that  blocks  access  to  two 
mounting  screws  and  an  access  panel  that  is  too  big  with  too  many 
fasteners  for  the  job.  This  panel  has  49  panel  fasteners  and  4 
latches.  What  is  gained  with  the  4  latches? 


ADDITIONAL  REMARKS:  1.  Avoidance  of  seat  removal  is  a  necessary  design  reo.uire- 
ment  in  all  cockpit  items.  Seat  removal  involves  too  many  people  and 
too  much  time.  Its  criticality  to  pilot  safety  demands  that  it  be 
disturbed  as  little  as  possible.  2.  The  subject  of  scaling  and 
access  to  the  job  is  recurrent  throughout  this  survey.  Many  indivi¬ 
dual  installations  are  marred  by  oversize  doors  with  many  fasteners. 

A  single  large,  non- structural  door  that  exposes  several  components 


.On  I-'"  'I 


imi 


SYSTEM:  29 


NOMENCLATURE: 


Power  Plant  Installation 


proach  Power  Compensator/Computer 


ADDITIONAL  REMARKS:  ( Cont . ) 


■••'  V 

■  H 
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is  acceptable,  even  desirable  if  it  is  secured  with  a  few  latches 
(such  as  the  A-7  avionics  bay  door).  When  normally  spaced  quick 
release  fasteners, such  as  DZUS  or  Camlocks,are  used,  access  problems 
increase  tremendously.  If  the  access  is  a  stress  panel  held  with 
screws,  any  oversize  for  the  job  becomes  a  significant  detriment. 

Any  access  has  to  be  evaluated  from  the  stand  point  of  the  compo¬ 
nent  being  removed. 


&am mmm 


LOCATION :  Left  Hand  Cheek  Bay 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  1  panel  (23  SPF) 


REMOVAL : 


1.  Disconnect  electrical  plug 

2.  Cut  safety  wire  and  remove  one  (l)  bolt 

3.  Slide  computer  off  shelf 


INSTALLATION; 


Reverse  removal  procedure 


FUNCTIONAL  '’HcCK :  Perform  computer  test 

Perform  rotary  actuator  test 
Perform  accelerometer  test 
Perform  system  operational  test 


TEST  EQUIPMENT :  External  electric  power 

Equipment  required  for  engine  operation 


CLOSE  IP:  One  Panel 


ANALYST ’ S  OPINION:  This  is  a  good  installation.  Access  is  easy  and  reachable  by  a 
man  standing  on  the  deck.  Single  bolt  installation  reduces  task  time.  It  could  be 
carried  one  step  further  by  using  a  fastener  with  the  same  head  style  as  the  access 
panel  thereby  reducing  tool  requireme.-'t  to  one  screwdriver. 


WORK  UNIT  CODE  ?9C73  ITEM  A.P.C.  Computer  AIRCRAFT  F-8 

. . . . . ====== zzi 

LOCATION:  Left  Wheel  Well 

SUPPORT  EQUIPMENT:  None 

ACCESS  I  None 


REMOVAL :  Disconnect  two  cables  and  remove  four  bolts. 

INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Unit  is  functionally  checked  by  positioning  the  servo  actuator 

and  the  angle-of-attack  vane  and  checking  for  proper  response. 
Voltages  are  checked  at  the  test  connector  with  a  meter. 


TEST  EQUIPMENT:  Multimeter 

External  electric  power 


CLOSE  UP:  None 


ANALYST’S  OPINION:  Good  installation.  Access  is  very  easy  and  tasks  are  simple, 
Checkout  is  simple  and  does  not  reouire  engine  run. 


I 
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WORK  UNIT  CODE  29C31 


Approach  Power  Compensator 
ITEM  CP1040(  )/aSN105(  )  Throt  AIRCRAFT  F-l4, 
Cont  Craptr 


LOCATION:  Fuselage,  Aft  of  Cockpit,  Right  Hand  Side 


SUPPORT  EQUIPMENT:  None 


ACCESS;  1  Panel  (49  fasteners,  4  latches) 


REMOVAL :  1.  Disconnect  1  electrical  connector. 

2.  Remove  4  screws.  (2  screws  Blind,  Transformer/Rectifier  in  way  of 
Rt/Rear  Screw) 

3 .  Remove  unit . 

INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Self  test 


1  T 


TEST  EQUIPMENT: 


Electrical  nower 


. 


i 


CLOSE  UP:  Install  panel 


4. 

*1 


ANALYST’S  OPINION:  Access  is  too  big  for  the  job  to  be  done.  It  is  questioned 

why  the  four  latches  when  49  fasteners  are  also  used  in  the  panel?  This  is  an  expense 

and  a  weight  that  does  not  accomplish  much  in  reducing  access  time.  The  unit  is 
mounted  in  the  compartment  so  that  the  transformer/rectifier  inhibits  access  to  2 
of  the  mounting  screws.  They  must  be  removed  and  installed  blind.  The  result  is 
an  installation  that  looks  good  but  is  not. 


29 


Power  Plant  Installation 


HOISNCiA  :u! 

Thrott 

le  Quadrant 

UC:  A-'-: 

29315 

A-6: 

29313  A -7: 

29311 

29310 

F-lA : 

?9322  AV-6 : 

29117 
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VENERA  L  OBSERVATIONS:  The  key  Question  with  this  component  is  whether  or  not 
it  can  be  removed  with  the  seat  installed.  Most  of  the  airplanes 
achieved  this  but  in  either  case,  the  ,iob  is  intricate  and  time  con¬ 
suming. 

DESIRABLE  FEATURES:  1.  All  aircraft  except  the  A-6  and  F-lU  permit  removal 

with  the  seat  installed.  2.  Some  versions  of  the  F-b  ouadrant  have 
replaced  the  original  12  terminals  with  two  connectors.  This  is  a 
significant  improvement. 

UNDESIRABLE  FEATURES:  1.  Access  is  generally  bad  involving  removal  of  access 
pan- -Is  as  well  as  console  mounted  control  panels.  Once  open,  limited 
tool  space  is  involved  and  various  linkages  must  be  manipulated  in  or¬ 
der  to  reach  the  attachments.  The  areas  below  the  console  are  high 
density  areas  that  inhibit  work  and  make  a  dropped  fastener  a  serious 
problem.  2.  The  AV-8  manual  is  not  adequate  to  guide  a  mechanic  easily 
through  the  task.  3-  The  large  number  of  systems  operated  through  the 
controls  on  the  ouadrant  as  well  as  involved  in  the  displaced  console 
panels  created  a  substantial  checkout  effort. 

ADDITIONAL  REMARKS:  As  more  and  more  functions  are  added  to  the  throttle  ^uadrant, 
design  attention  should  be  concentrated  on  the  maintainability  aspects 


SYSTEM:  29 


Power  Plant  Installation 
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NOMENCLATURE : 


Throttle  Quadrant 


ADDITIONAL  REMARKS :  (Cont . ) 

of  it.  As  pilot  workload  increases,  more  items  are  included  in  the 
"fingertip"  control  provided  by  the  auadrant.  Freciuency  of  mainte¬ 
nance  goes  up,  and  the  quadrant  becomes  harder  to  remove. 
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V.OHK  UNI?  COD' 


29315 


17’-  K  Throttle  Quadrant  Assembly  AIRCRAFT  A-l»l  j 
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LOCATION :  Cockpit,  Left  Console 


fUi PORT  EQUIPMENT: 


External  electric  Dover 


ACCECC ; 


Ir^  mal  from  cockpit,  two  (2)  console  panels  must  be  removed  to  gain 
access  ^10  camlocks) 


REMOVAL : 


1.  Remove  two  (2)  panels. 

2.  Disconnect  two  (2)  linkages  (2  bolts). 

3.  Raise  flap  handle. 

k.  Disconnect  flap  linkage  (1  bolt)  and  cannon  plug. 

5.  Disconnect  seven  (7)  camlocks. 

6.  Disconnect  one  (l)  link  (l  bolt). 

7.  Remove  throttle  ouadrant  from  aircraft. 


INSTALLATION :  1.  Re-install  in  reverse  order  from  removal. 

2.  Rig  throttle  quadrant  assembly. 


FifNC  ''JONAL  CMrCK : 


Check  out  the  following  electrical  circuits: 

a.  Rain  repellant 

b.  JATO  Ignition 

c.  Trim 

d.  Spoilers 

e.  APC  (See  Continuation  Sheet) 


TEST  Ef UIFMENI : 


External  electric  power 
External  hydraulic  power 


CoOSElP:  Re-install  control  panels  and  functional  check  affected  systems. 


ANALYST'S  OPINION: 


As  with  all  units  requiring  work  below  the  console  panel, 


access  is  not  desirable.  The  throttle  quadrant  is  neatly  designed  to  allow  access 
thru  minimum  space  to  all  attach  points.  Inclusion  of  controls  and  switches  for  non- 
related  systems  as  part  of  the  throttle  quadrant  requires  additional  effort  in 
checking  out  the  installation.  The  problems  noted  in  this  installation  do  not  result 
from  poor  quadrant  design;  but,  rather,  from  a  very  cramped  cockpit. 


CONTINUATION  SHEET: 


WORK  UNIT  CODE  29315 _ 

FUNCTIONAL  CHECK:  (Continued) 


ITEM  Throttle 


rant  Assectoly  AIRCRAFT  A-4M 


f.  Jettison 

g.  Check  throttle  operation 

h.  Check  flap  operation 
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WORK  UNIT  CO  UK  29313 


1TKM  THROTTLE  QUADrJiNT  AIRCRAFT' 


LOCATION :  Cockpit 


SUPPORT  EQUIPMENT: 


Canopy  sling 
Pilot  seat  sling 
Overhead  crane 
External  hydraulic 


ACCESS-  r5e’v,cve  r;rnpv  «,e*’t,  ■’f  needed .  (N.'RE  NOpvA  indicate"  that  meohani' 
vieno'”'  determiner  if  '■erf,  way  to  be  removed.  I 


REMOVAL : 


INS'J'ALliATIOn 


1.  Remove  8  screws  from  panel  below  quadrant 

2.  Disconnect  input  rods  from  bellcrank. 

3.  Remove  electrical  plug. 

L.  Remove  screws  ,  3  front,  3  aft,  and  3  on  sice. 

5.  lift  up  quadrant  with  rods  attached  and  remove  from  airplane. 

:  1.  Transfer  control  rods  from  old  quadrant  to  new  quandrant. 

2.  Reverse  of  removal  procedures. 


FUNCTIONAL  CHECK: 


The  following  systems  have  to  be  checked  when  replacing  a 
quadrant  assembly; 

a.  Flaps  (normal  and  emergency ) 

b.  Slats  (normal  and  emergency.) 

c.  Spin  recovery  check 

d.  Speed  brake  functional  check 

e.  Start  engine  _  continuation  sheet i 


TEST  EQUIPMENT:  External  electrical  and  hydraulic  power 
Eouipment  reouired  for  engine  run. 


CLOSE  UP:  Replace  canopy  and  seat,  if  applicable. 


ANALYST'S  OPINION: 


Assembly  is  prone  to  electrical  failure.  Unit  or  assembly  should| 
be  more  reliable,  or  should  be  located  so  that  disassembly  of  | 
aircraft  is  not  required  to  remove  quadrant.  Removing  campy  is  j 
reasonable  on  tids  airplane,  but  removing  seat  should  be  avoided,! 
if  possible.  f 
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WORK  UNIT  CODE  29313 


CONTINUATION  SHEET : 


ITEM  Throttle  Quadrant 


AIRCRAFT  A-6 


FUNCTIONAL  CHECK:  (Continued) 


f.  With  engine  running  check  following; 

1.  Chaff  dispense  check 

2.  Microphone 

3.  ICS  switch 

4.  Hard  strut  check 
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ITEM  Throttle  Quadrant 


AIRCRAFT  A-7 


WORK  UNIT  CODE  29311 


LOCATION :  LH  Cockpit  Console 


SUPPORT  EQUIPMENT: 


ACCESS ;  Remove  radar  control  panel 

_____  Remove  fuel  management  panel 

Remove  generator  control  panel 

Remove  9  screws  from  access  panel  to  quadrant  control  linkage,  remove 

REMOVAL:  1.  Remove  cotter  key,  nut,  ana  washers  securing  fuel  shutoff  controlex 
to  quadrant,  (  Quadrant  lever  nay  have  to  be  selectively  positioned 
permit  removing  hardware) 

2.  Remove  cotter  key,  nut,  spacer,  and  bolt  securing  throttle  controlex 
quadrant. 

3.  Disconnect  emergency  brake  cable  from  quadrant  mounted  lever, 

l>.  Remove  electrical  connector  from  quadrant, 

5.  Remove  two  flush  (  countersunk)  screws  from  radar  control  cavity 
securing  aft  end  of  quadrant. 

6.  Remove  two  botton  head  screws  from  generator  control  cavity  securing 
forward  end  of  quadrant, 

INSTALLATION  :  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Functional  check  will  have  to  be  made  of  all  the  functions  of 
the  following  control  panels* 

a.  Generator  control  panel 

b.  Throttle  control  quadrant 

c.  Radar  control  panel 

d.  Fuel  management  panel 


TEST  EQUIPMENT:  External  electrical  &  hydraulic  power 


CLOSE  UP:  Replace  panels 


ANALYST'S  OPINION: 


Task  time  is  long  because  of  having  to  disturb  adjacent  systems 
merely  to  gain  access  to  control  quadrant.  Area  of  installation 
is  densely  packaged  such  that  access  to  the  quadrant  has  been 
sacrificed.  Total  maintenance  time  is  lengthened  because  of 
having  to  check  those  systems  disturbed  to  gain  access,  :iigh 
density  packaging  is  being  paid  for  by  having  to  check  other  • 
systems . 
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WORK  UNIT  COOK 


ITEM  THROTTLE  CONTROL  BOX 


AIRCRAFT  F-4 


LOCATION :  Left  Hand  Console,  Front  Cockpit 


SUPPORT  EQUIPMENT:  Work  Stand 


ACCESS ;  1  Panel  (console  access)  79  screws 

Engine  Control  Panel  (in  console) 
Console  side  panel  7  Dzus 


REMOVAL :  1.  Remove  throttle  handle  seal  (4  QR  panel  fasteners) 

2.  Disconnect  2  plugs  under  quadrant* 

3.  Release  2  telescopic  control  rods  -  cotter  pin 

4.  Disconnect  4  legs  (2  bolts  &  shims  ea). 

5.  Wiggle  it  out  -  may  have  to  unclamp  nearby  wire  bundles  to  get  space. 

INSTALLATION : 1 . Reverse 

2. Rig  Throttles 


*  some  throttles  have  terminal  strip  -  about  12  terminals 


FUNCTIONAL  CHECK: 


Check :  Speed  Brake 
Microphone 

Chaff  dispenser/flare  function 
ignition,  both  engines 
throttle  function 

_ run  engine _ 


TEST  EQUIPMENT:  Equipment  for  engine  run. 


CLOSE  UP:  1  Panel 


Engine  Control  Panel 
Console  Side  Panel  (7  DZUS, 


ANALYST'S  OPINION:  Like  all  throttle  quadrants,  this  item  was  not  installed  with 
much  thought  of  easy  removal.  Working  space  is  very  close  and  there  are  many 
items  to  disconnect.  Eliminating  the  12  terminals  by  use  of  2  plugs  was  an 
excellent  improvement.  Once  disconnected,  the  quadrant  has  to  be  wiggled  and 
turned  to  get  it  out  of  the  panel. 
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WORK  UNIT  CODE  29310 


ITEM  THROTTjjS/pfffTF.R  xBVRR  AIRCRAFT  g-8 


III  .  Ijj 

LOCATION:  uookpit,  on  left  hand  console. 

m 

SUPPORT  EQUIPMENT:  Work  stand. 

r  '  '  thi 

"5 

Throttle  rigging  todls. 

3 

Cable  tensiometer 

£ 

access: 

s 

s 

1  Exterior  Panel  (50  screws) 

•p 

1  Interior  Panel  (17  screws) 

Adjacent  control  boxes 

REMOVAL : 

1. 

2. 

3- 

4. 

l\ 

INSTALLATION 


Disconnect  special  throttle  rod. 

Disoonnect  eleotrioal  plug. 

Disoormeot  4  pneumatic  lines. 

Remove  stab  panel. 

Remove  console  boxes. 

Remove  6  bolts  and  3  soresrs  and  remove  throttle  quadrant. 

:  1.  aeverse  of  removal 

2.  Rig  throttle  oontrols. 


FUNCTIONAL  CHECK:  Run  engine  and  perform  stab  oheolc. 


s 


TEST  EQUIPMENT: 


Equipment  for  engine  run 


CLOSE  UP:  Replace  removed  aooesses. 


ANALYST'S  OPINION; 


Removing  a  cockpit  console  mounted  control  ie  usually  not  easy  | 
depending  on  what  type  of  control  it  is,  especially  if  the  control; 
operates  or  is  connected  to  a  lihkage  system.  Disconnecting  1 
additional  functions  such  as  the  pneuaatio  lines  in  order  to  f 
permit  ,urovoxe  assembly  removal  should  be  kept  to  a  minimum,  § 
if  possible, in  order  to  reduce  the  quantity  of  systems  to  be  § 
functionally  checked  after  maintenance  if  performed.  1 


WORK  UNIT  CODE  29322 


AIRCRAFT  F-l4 


ITEM  Throttle  Quadrant 


LOCATION:  Left  hand  console,  front  cockpit  only 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Remove  seat/canopy 

Remove  console  control  panels 
Remove  console  side  panel 


REMOVAL :  1.  Disconnect  wing  sweep  cable  (l  bolt) 

2.  Disconnect  flap  cable  (l  bolt) 

3.  Disconnect  throttle  cables  (2  bolts) 

4.  Disconnect  electrical  connector 

5.  Release  6  screws  and  remove  quadrant 

INSTALLATION :  1.  Reverse  of  removal. 

2.  Rig  throttle  auto,  boost,  and  manual  modes;  wing  sweep;  and  flaps 


FUNCTIONAL  CHECK:  Operate  flaps,  wing  sweep,  and  engine 


A 

ri 

TEST  EQUIPMENT: 

Engine  run  equipment 

* 

5! 

t 

! 

CLOSE  UP: 

Re-install  console  side  panel,  control  panels,  seat,  and 
canopy 

ANALYST’S  OPINION:  This  is  not  a  good  installation.  Access  is  bad  even  after 

seat  and  panels  are  removed.  The  quadrant  controls  must  be  moved  during  removal 
to  provide  limited  access  to  cable  connector  bolts.  The  system  is  sensitive  to 
this  motion  and  manual  tasks  must  be  followed  very  closely  to  prevent  damage  to 
the  engine  throttles. 


WORK  UNIT  CODE  29117 _  ITEM  Combined  Throttle/Nozzlc 

_ _ Control  Box _ 


LOCATION:  IH  Console 


SUPPORT  EQUIPMENT:  None 


AIRCRAFT 


ACCESS :  Remove  port  aft  console  panel,  and  support  it  out  of  the  way. 


REMOVAL: 


1.  Disconnect  throttle  cable  1  pin. 

2.  Disconnect  2  harnesses. 

3.  Disconnect  control  rod  from  nozzle  lever  1  holt. 
U.  Remove  holts  attaching  quadrant,  lift  quadrant. 

5.  Disconnect  parking  brake  lock  cable. 

6.  Remove  quadrant. 


INSTALLATION:  1. 

2. 


Reverse  removal  procedure. 
Rig. 


FUNCTIONAL  CHECK 


Perform  functional  check  of: 
a.  throttle/nozzle  control  hox 
h .  parking  brake 


TEST  EQUIPMENT:  Equipment  for  engine  run 


CLOSE  UP:  Replace  the  console  panel 


ANALYST’S  OPINION:  This  component  is  little  different  from  other  throttle 
quadrants  in  difficulty  of  removal.  The  nozzle  position  lever  is  an  added 
function. 

NOTE:  A  throttle  installation  was  not  available  for  observation  at  HARP  so 
the  manual  was  used  to  determine  the  task.  The  manual  was  difficult 

to  use  because  it  assumed  an  expertise  in  the  system  that  the  observer 
did  not  possess  and  was  poorly  illustrated. 
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UTILITY  SYSTEMS 


CABIN  TEMPERATURE  CONTROL 


GENERATOR  CONTROL/ 
SUPERVISORY  PANELS 


INTERNAL  LIGHT  CONTROL  PANEL 


EXTERIOR  LIGHTS 


RESERVOIR  (PC  OR  FLIGHT  CONTROL) 


LIQUID  OXYGEN  CONVERTER 


M61A1  GUN/AMMO  DRUM 


! 

i 


V 
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i1 
1 1 
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UTILITY  SYSTEMS 


CONTENTS 


COMPONENT 

A-4 

A-6 

A -7 

f-4 

F-6 

F-l4 

AV-H 

Cabin  Temp  Control 

41126 

n/a 

41134 

4111J 

n/a 

41152 

41126 

Generator  Control/ 

N/A 

42121 

42216 

42127 

4222C 

42152 

N/A 

Supervisory  Panels 

4212A 

42124 

Internal  Light  Control  Phi 

44231 

44222 

44231 

44112 

n/a 

44X11 

44121 

44121 

Exterior  Lights 

44111 

44115 

44115 

44232 

n/a 

44113 

44211 

44113 

44223 

44111 

44212 

44115 

L4224 

44i4o 

Reservoir  (PC  or  Fit. 

N/A 

N/A 

45213 

4512A 

45112 

45112 

45112 

Control) 

Liouid  Oxygen  Converter 

47111 

47111 

47111 

47111 

47115 

47111 

47111 

M6lAl  Gun/Ammo  Drum 

N/A 

n/a 

75510 

n/a 

n/a 

75611 

N/A 

75531 


75631 


SYSTSM:  4l 


Air  Conditioning  and  Pressurization 


NOMENCLATURE: 


Cabin  Temperature  Control 


’■IUC :  A-U-.  41126  A -6: 


A-7:  41134  F-4:  4111 J 


F-l4;  41152  AV-8 :  41126 


GENERAL  OBSERVATIONS:  Generally,  this  installation  was  very  good.  It  is  tradi¬ 
tionally  mounted  in  the  right  console.  The  most  common  removal  method 
is  to  lift  the  panel  free  of  the  console  and  disconnect  the  connectors. 
The  A-4  and  AV-8  depart  from  this  and  the  installation  is  substantially 
degraded. 

DESIRABLE  FEATURES:  1.  Providing  sufficient  cabling  beneath  the  panel  to  lift 
it  clear  of  the  console  is  a  big  assist  in  removal  tasks.  By  this 
method,  the  removal  is  reduced  to  the  simplest  element.  2.  Should 
maintenance  of  other  systems  alter  routing  in  the  console,  alternate 
outside  access  is  available  in  the  A-7  airplanes.  This  allows  removing 
connectors  without  removing  the  seat  or  disturbing  unassociated  systems 
control  boxes.  Alternate  access  in  several  airplanes  is  available  by 
removing  adjacent  control  boxes.  This  is  adequate  but  less  desirable. 

UNDESIRABLE  FEATURES:  1.  Hard  wiring  of  the  control  box  into  the  airplane,  such 
as  in  the  AV-8  is  to  be  avoided.  Cutting  and  splicing,  unpotting  and 
unsoldering,  or  repair  of  the  box  in  the  airplane  are  all  undesirable 
options.  2.  The  A-4  installation  is  very  difficult  to  remove  because 
of  poor  access  to  mount:',  hardware.  The  control  panel  is  not  modular 
and  the  temperature  switch  uses  nuts  and  bolts,  head  downward,  in  an 
extremely  congested  area  for  mounting.  3.  The  A-7  installation  in- 


SYSTEM:  Ul _ Air  Conditioning  and  PressnrSy.at.-irw 

NOMENCLATURE :  _ Cabin  Temperature  Control 

UNDESIRABLE  FEATURES:  (Cont.) 

eludes  five  identical  hoses  vhich  present  a  significant  potential 
for  incorrect  hookup. 

ADDITIONAL  REMARKS:  Electric  control  systems  sure  preferable  from  a  mainte¬ 
nance  stand  point  because  of  the  greater  simplicity  of  installation. 
Control  panels  that  include  the  basic  temperature  control  electro¬ 
nics  are  replaced  with  significant  frequency.  A  comprehensive  built- 
in-test  would  ease  troubleshooting  and  reduce  occurrence  of  replace¬ 
ment. 
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V.’OHK  UNIT  COD’r  kU26 


V.’OHK  UNIT  CODE  4ll3U 


ITI-M  Environmental  Control  Panel  AIRCRAFT  A-7 


1 


LOCATION:  Cockpit,  Right  Hand  Console 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  Canopy 

(Outside  access  is  also  available  (39  screws)  if  routing  beneath  console 
does  not  allow  lifting  control  panel  sufficiently  to  accomplish  discon- 
_ _ nects) _  _  _ _ _ _ _ 


REMOVAL: 


1.  Loosen  4  captive  screws  and  lift  panel  from  console 

2.  Disconnect  electrical  connector 

3.  Disconnect  one  large  hose 

4.  Disconnect  and  mark  five  small  hoses 

5 .  Remove  panel 


INSTALLATION :  Re-Install  in  opposite  order  of  removal 

Caution  is  required  to  connect  proper  hoses  to  proper  fittings 


FUNCTIONAL  CHECK:  Operational  check  of  electrical  and  air  circuits 

(can  be  done  during  engine  run) 


TEST  EQUIPMENT:  External  electrical  power 

”  — -  —  —  Source  of  low  pressure  air  or  nitrogen  or  equipment  for  engine 

run 


CLOSE  l1?:  Close  canopy 


1 


ANALYST'S  OPINION:  This  installation  is  easy  to  remove/install  if  the  five  small 

lines  are  adequately  marked  during  removal.  A  high  possibility  of  making  a  wrong 
connection  exists  with  the  five  closely  located  identical  fittings.  This  is  com¬ 
pounded  by  the  fact  that,  during  normal  installation,  the  mechanic  cannot  see  the 
bottom  of  the  panel  from  the  point  of  view  depicted  in  illustrations.  Because  of 
this,  some  mechanics  prefer  to  use  the  optional  access  through  the  side  of  the 
aircraft  to  disconnect/connect  the  lines.  Task  effort  is  increased  but  there  is  less 
risk  of  mistake.  There  is  adequate  length  on  all  lines  and  the  harness  to  lift  the 
panel  sufficiently  to  make  the  disconnects  above  the  console.  If  proper  routing  has 
been  lost  in  the  console,  the  optional  access  through  the  side  allows  disconnect 
below  the  console  and  the  lines  can  be  rerouted  before  installation. 


work  unit  cod:-:  iiin.T 


AIRCRAFT  F~h 


LOCATION :  RH  Console 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  None 


REMOVAL:  1.  Remove  L  mount  screws 

2.  Lift  box,  remove  2  cannon  plugs 

3 .  Remove  box 


INSTALLATION :  Reverse  removal  piocedure. 


FUNCTIONAL  CHECK:  Air  Conditioner  for  proper  temp  control 


TEST  EQUIPMENT: 


Equipment  for  Engine  Run 


CLOSE  UP:  None 


I  it 

I  3 1 

i  50 


ANALYST'S  OPINION:  A  good  installation  wit!  simple  tasks.  Depends  on  proper 
routing  below  panel  to  allow  enough  slack  to  clear  panel  with  plugs . 


WORK  UNIT  COD?’  kU52 


Cooling  Effect  Controller 


AIRCRAFT 


LOCATION:  Right  hand  inboard  console 


SUPPORT  EQUIPMENT:  None 


i  ■  v.ESS ;  None  required 

l 

l 


i - 

»  REMOVAL : 

i 

I 


2. 

3- 


INSTALLATION : 


Release  four  panel  screws  j 

Lift  panel  .lear  of  console 
Disconnect  2  electrical  plugs 

Reverse  of  removal  I 


f 

t 


% 


FUNCTIONAL  CHECK:  Operate  air  conditioning 


1 


j  TEST  KQUIP.VNT :  Engine  run  equipment 

i 


1  CLOSE  UP:  None 

i  “* 

I 


|  ANALYST'S  OPINION:  This  is  a  good  install?  tion  as  long  as  routing  under  the  console 

*j  permits  lifting  the  control  box.  Misrouting  woulu  require  removing  an  adjacent  panel 

j  to  gain  access  to  the  plugs.  This  unit  has  the  same  difficulty  experienced  universally 

j  in  air  condition"  'g  systems  of  requiring  an  engine  run  to  check  out  proper  function. 


SYSTEM:  42 _ Electrical  Systems 

NOMENC  LATUF.E :  Generator  Control /Supervisory  Panels _ . — . . .  .  _ 

42127 

'..rye :  A-4;  _  A-6:  42121  A-7:  42216  F-4:  4212A 

42152 

p-8:  4222C  F-l4:  42124  AV-6:  _ 

GENERAL  OBSERVATIONS:  This  summary  includes  the  several  devices  used  to  con¬ 
trol  generator  function.  The  electrical  power  supply  control  systems 
vary  considerably  in  complexity,  particularly  when  two  or  more  gen¬ 
erators  are  supplying  newer  simultaneously.  This  results  in  designers 
having  a  broad  selection  of  components  to  use.  Removal  tasks  are  not 
impacted  excessively  by  these  selections  because  the  individual  com¬ 
ponents  within  the  spectrum  are  all  relatively  small  and  simple  in 
hookup.  Location  in  the  airplane  and  access  seem  to  be  the  driving 
factor  and  for  the  most  part  this  was  done  quite  well  in  most  of  the 
airplanes.  The  data  screening  called  out  WTJC  4211A  for  the  A-4  air¬ 
craft.  This  is  simply  a  switch  and  was  eliminated  from  the  survey 
because  it  is  not  a  comparable  item. 

DESIRABLE  FEATURES:  1.  Modularization  of  regulator  devices,  such  as  the  F-l4 
installation,  places  the  interfacing  components  together  which  sim¬ 
plifies  troubleshooting.  2.  Simplified  mounting  methods  (one  bolt 
in  the  A-7)  speeds  the  removal  task  and  is  an  accepted  practice  for 
avionics  devices.  3.  The  A-7,  and  F-4  installations  can  be  reached 
from  deck  level.  The  F-l4  master  generator  panel  can  be  reached  from 
the  top  surface  of  the  intake  which  can  be  boarded  by  the  crew  ladder. 


i*-  : 


SYSTEM:  42 _ Electrical  Systems 

NOMENCLATURE :  Generator  Control/Supervisory  Panels 

UNDESIRABLE  FEATURES:  1.  This  component  has  too  much  maintenance  activity 
to  allow  poor  access  such  as  thEt  in  the  F-4  aircraft.  Ordnance 
items  and  other  in-the-way  components  must  be  removed  and  work¬ 
space  is  very  limited.  The  F-l4  ground  power  monitor  is  easier  to 
expose  but  is  mounted  nearly  out  of  reach.  2.  Maintenance  stands 
are  required  on  about  half  of  the  aircraft.  3.  In  some  cases,  ac¬ 
cess  panels  were  far  too  big  for  the  ,job  to  be  performed  and  access 
within  the  compartment  was  still  inhibited. 

ADDITIONAL  REMARKS:  Work  stands  and  access  are  major  inhibitions  to  a  fairly 


simple  task.  Ideally,  reaching  the  cc-ponent  should  not  take  longer 
than  the  removal  task  itself.  Large  panels  are  acceptable  if  fas¬ 
tening  devices  are  sufficiently  few  and  ouickly  opened. 


V.'OHK  UNIT  CODE  42121 


Voltage  Regulator 

TT.M  Supervisory  Panel  Left  Side  AIRCRAFT  A-6 


LOCATION:  Forward  Left  Hand  Fillet  Area 


SUPPORT  EQUIPMENT:  Maintenance  stand 


ACCESS :  Remove  15  panel  fasteners  and  remove  aircraft  panel 


REMOVAL : 


1.  Disconnect  cables 

2.  Remove  four  bolts 

3.  Remove  unit 


INSTALLATION:  Reverse  of  removal 


■ 

1 


I 


FUNCTIONAL  CHECK :  Functional  check  electrical  system 


TEST  EQUIPMENT :  Aircraft  power 


r 


CLOSE  UP:  Replace  panel 


ANALYST'S  OPINION:  Removal/replacement  of  the  unit  is  acceptable.  Access  to  the 
unit  could  be  improved  by  providing  nuick  release  panel  fasteners  and  a  hinged  door. 
This  would  eliminate  handling  of  the  access  panel. 


WORK  UNIT  CO  Dr  42216  ITTM  Gen  Cont  Panel  AIRCRAFT  A-7  ~M 

— —  — .  § 

% 


LOCATION:  Left  Hand  Cheek  Bay 

I 

rUPPORT  EQUIPMENT:  None  reauired 


ACCESS :  1  Door  (23  SPF) 


REMOVAL : 


1.  Disconnect  plug 

2.  Cut  safety  wire,  remove  one  (l)  bolt 

3.  Slide  unit  out  of  shelf 


INSTALLATION: 


Reverse  removal  procedure 


FUNCTIONAL  CHPCK:  Check  generator  operation  in  cockpit 


I 

I 

T 

I 


I 


TEST  EQUIPMENT:  Engine  run  equipment 


CLOSE  UP:  1  Door 


ANALYST'S  OPINION:  Good  installation.  Easy  replacement.  Access  is  good  and  the 

use  of  one  bolt  to  secure  the  item  is  an  effort  saving  factor.  Work  can  be  done 
from  deck  level  without  any  special  tools. 


WORK  UNIT  CODE  42127 


IT5M  GEN  CONT  PNL 


AIRCRAFT  F-4 


LOCATION :  lh  and  RH  Fuselage  Chine  R/T  NLG  Well 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Remove  LAU-7 

1  Panel  £>5  Screws) 

LH  Only:  Remove  miscellaneous  relay  panel 


REMOVAL :  Left  Hand  Component: 

1.  Remove  Cannon  Plug 

2.  Remotre  2  Screws  &  2  Bolts 

3.  Remove  2  Screws  from  Mount 

4.  Slide  out  and  work  around  till  free 


INSTALLATION: 


Reverse  removal  procedure 


Right  Hand  Component: 

1.  Remove  cannon  plug 

2.  Remove  4  end  screws  & 
2  aft  screws 

3.  Remove  frame  &  all 


FUNCTIONAL  CHECK :  Generator  Operation 


TEST  EQUIPMENT:  Engine  Run  Equipment 


CLOSE  ICP :  i  panel 

Replace  LAU-7 


ANALYST'S  OPINION:  These  are  bad  installations  with  the  left  one  worse  than 
the  right.  Direct  access  to  the  mounting  screws  is  not  possible.  Work  is  from 
below  the  component  and  the  component  is  mounted  on  top  of  structure.  Screw  heads 
are  on  top  requiring  the  mechanic  to  reach  above  the  rack  then  work  downwards.  The 
left  hand  unit  requires  prior  removal  of  a  relay  panel  and  must  be  unmounted  from 
the  frame  in  the  airplane.  Intricate  maneuvering  is  required  to  work  the  unit  out 
of  the  hole. 


WORK  UNIT  CODE 


itor  AIRCRAFT  F-l4 


LOCATION :  LH  side  of  forward  fuselage 


SUPPORT  EQUIPMENT:  Work  stand 


ACCESS  :  i  panel  (29  fasteners) 


REMOVAL :  i.  Disconnect  1  electrical  connector . 

2.  Remove  4  screws  (screw  heads  down,  2  are  blind) 

INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


External  power  application 


r 

•>£  J 


TEST  EQUIPMENT: 


Engine  run  equipment 


CLOSE  UP:  Install  panel 


ANALYST’S  OPINION :  This  is  a  very  single  installation  that  looks  a  great  deal 

better  than  it  is.  The  item  is  mounted  very  deep  in  the  compartment,  almost  cut 
of  reach.  Other  items  mounted  outboard  interfer  with  using  both  arms  to  work  in 
the  area;  yet,  the  component  is  mounted  bt^ow  the  shelf  requiring  that  it  be 
supported  while  the  screws  are  inserted  -  definitely  a  two  man  dob.  The  screws 
are  installed  head  down  and  a  dropped  screw  can  be  difficult  to  find  in  the  maze  of : 
wires  below.  Finally  the  two  inboard  screws  must  be  worked  blind  at  extreme  reach  i 
and  very  close  to  the  far  wall  of  the  compartment.  : 


SYSTEM: 


NOMENCLATURE: 


Internal  Light  Control  Panel 


4^112 

’■/UC:  A-4:  1*4231  A-6:  1*1*222  A-7:  1*1*231  F-4;  1*1*121 


F-l4:  1*1*X11  AV-8 :  1*1*121 


GENERAL  OBSERVATIONS:  The  screening  data  called  out  the  light  control  elec¬ 
tronics  component  in  the  F-l4  and  the  pilot’s  light  control  panel  was 
called  out  on  the  others.  The  latter  panel  is  discussed  in  this  sum¬ 
mary  but  the  F-l4  box  is  included  in  the  data  sheets  for  information 
purposes.  Overall,  the  pilot's  contrel  panels  exhibit  the  same  sim¬ 
plicity  as  other  console  panels. 


I 

!  • 


DESIRABLE  FEATURES:  1.  Simple  mounting  and  easy  connections  are  used  on  all 

but  the  AV-8.  Because  of  limited  access,  the  A-7  makes  excellent  use 
of  captive  fasteners  to  improve  removal. 


UNDESIRABLE  FEATURES:  1.  The  AV-8  panel  is  hard  wired  in  leaving  the  mechanic 
with  a  choice  of  cutting  and  splicing  or  repairing  the  control  in 
place.  This  is  not  acceptable  even  witn  the  weight  constraints  in¬ 
herent  in  the  VTOL  design. 


{ 

i  1 


ADDITICHAL  REMARKS:  A  great  deal  of  comment  is  not  necessary.  For  the  most 
part,  standard  cockpit  installation  methods  are  used  and  could  be 
improved  only  by  use  of  plug-in  control  boxes  or  rack  and  panel  mount¬ 
ing.  For  items  this  simple,  it  is  doubtful  that  this  is  Justified. 
Hard  wiring  is  definitely  to  be  avoided. 


AIRCRAFT  A-h 


vv 


WORK  UNIT  CODE  44222 


LOCATION :  Cockpit  Right  Hand  Console 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  None 


REMOVAL :  1.  Loosen  four  Dzus  fasteners 

2.  Lift  light  panel  from  console 

3.  Disconnect  cable 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Functional  check  both  dimmer  light  controls,  one  for 

console  area  and  one  for  instrument  panel. 


TEST  EQUIPMENT:  Aircraft  power 


CLOSE  UP:  None 


ANALYSTS  OPINICK:  installation  of  the  unit  with  four  Dzus  fasteners  and  good 
connectors  simplifies  reooval/replacement  of  the  panel. 


WORK  UNIT  CODE  kk2' 


ITEM  interior  Lights  Control 
Panel 


AIRCRAFT  A-7 


LOCATION :  Right  Hand  console 


SUPPORT  EQUIPMENT:  Work  stand  to  remove  access  panel  on  right  hand  side  of  aircraft 


1.  Loosen  3  inboard  DZUS  fasteners  on  panel. 

REMOVAL :  2.  Loosen  and  disengage  5  captive  fasteners 

3.  Disconnect  electrical  connector  from  light  control  panel. 
U.  Lift  panel  from  console. 


INSTALLATION: 


1.  Lower  panel  into  console  cavity. 

2.  Tighten  5  outboard  captive  panel  fasteners. 

3.  Tighten  3  DZUS  fasteners  on  inboard  edge  of  panel. 

h.  install  quick -disconnect  electrical  connector  to  panel. 


FUNCTIONAL  CHECK:  Verify  operation  of  lighting  functions. 


TEST  EQUIPMENT: 


External  electrical  test  stand 


I  i  • 


(■LOSE  UP:  Replace  RH  fuselage  access  panel 


j  fi 


ANALYST’S  OPINION : 


The  5  captive  fasteners  facilitate  removing  the  "hard  to 
get  to"  outboard  panel  fasteners.  Overall  removal  capabi¬ 
lity  is  fairly  easy  even  though  panel  is  in  a  high  density 


44112  (Fwd) 

WORK  UNIT  CODE  kkiPl  (Aft1*  ITEM 


AIRCRAFT  F-4 


LOCATION :  LH  Side  above  console  aft  (44121) 
RH  console  Fwd  (44112) 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  None  (Lift  out  Fwd  Panel  for  access  to  plug) 


*  »  *  $*- 


REMOVAL :  Remove  6  screws  &  disconnect  1  cannon  plug. 


INSTALLATION:  Reverse  removal. 


FUNCTIONAL  CHECK:  Check  lights. 


T.K:?-T-  EQUIPMENT :  External  electrical  power 


1.0SE  UP: 


ANALYST’S  OPINION:  A  good  installation.  Quickly  removed.  No  access  problems. 


t-TBhwauum; 


WORK  UNIT  CODE  44X11 


ITEM  C91281A  Multichannel  Light-  AIRCRAFT  F-l4 
ing  Control  — — 


i  3  ? 


'll 


LOCATION:  Aft  of  Radome  Bulkhead 


SUPPORT  EQUIPMENT:  Jury  Strut 


ACCESo :  Open  Radome 

Open  1  panel  (l6  screws,  1  hose  clamp)  in  Radome  Bulkhead 


REMOVAL :  l.  Disconnect  2  electrical  plugs 

2.  Unscrew  2  thumbscrews 

3.  Remove  control 

INSTALLATION: 

Reverse  of  Removal 


FUNCTIONAL  CHECK:  Visual  check  of  lites 


TEST  EQUIPMENT :  Electrical  power 


(’LOSE  UP:  Close  access 
Close  radcxne 


ANALYST 1 S  OPINION :  A  good  installation.  Access  is  from  ground  level  or  a  small 
vorkstand.  Tasks  are  simple.  Access  panel  is  sized  to  the  job.  Minor  improve¬ 
ment  to  access  could  be  made  by  using  quick  release  fasteners  and/or  providing 
outside  access  to  avoid  extra  step  of  opening  the  radome.  It  is  not  immediately 
obvious  why  the  additional  access  in  the  bulkhead  is  necessary. 


WORK  UNIT  CODE 


44121 


ITEM 


CABIN  LIGHTING 


AIRCRAFT  AV-8 


LOCATION:  Lower  center  Instrument  Panel 


SUPPORT  EQUIPMENT:  Pilot's  Ladder 


ACCESS ;  Position  ladder 
Open  canopy 


REMOVAL:  1. 

2. 

3. 

4. 


Remove  2  bolts  securing  panel  on  front  side  of  panel. 
Loosen  2  high  torque  screws  on  side  of  panel. 

Pull  panel -forward  and  lift  up. 

Lay  panel  off  to  side  and  repair  in  place  -  hardwired. 


INSTALLATION :  Reverse  removal  procedure 


FUNCTIONAL  CHECK:  Perform  operational  check  of  dimming  function 


TEST  EQUIPMENT:  External  Electrical  Power 


CLOSE  UP:  Close  Canopy 

Remove  Pilot's  Ladder 


i 


ANALYST'S  OPINION :  Work  on  this  item  is  very  inconvenient.  It  is  hard  wired  in 
requiring  either  that  it  be  repaired  in  place  or  the  wires  cut  for  removal.  Not 
only  is  the  cockpit  too  cramped  to  allow  comfortable  working  .conditions,  the  air¬ 
plane  is  down  during  the  whole  repair.  Cutting  and  splicing  of  wires  eventually 
shortens  the  aircraft  wiring  to  the  point  of  requiring  replacement . 


Lighting  System 


GENERAL  OBSERVATIONS:  Position  and  anti-collision  lights  are  combined  under 

this  heading  because  of  similarity  among  the  aircraft.  Light  assem¬ 
blies  are  simple  from  the  mechanic's  standpoint  and  provide  problems 
mainly  in  the  locations  reouired  for  them  to  perform  their  function. 
Generally,  the  installations  are  good  and  light  assembly  removal  is 
only  slightly  more  effort  than  changing  a  bulb. 

DESIRABLE  FEATURES:  1.  Position  lights  were  fairly  simple  to  replace.  Most 
aircraft  except  A-U  and  F-b  had  connectors  or  terminals  for  electri¬ 
cal  wiring.  2.  Tail  lights  mounted  on  the  fuselage  of  the  AV-8  and 
F-lb  were  easily  reached.  3.  Anti-collision  lights  are  modular  and 
illumination  and  rotating  functions  are  replaced  together.  Bulbs  can 
be  changed  separately  but  not  as  easily  as  position  light  bulbs. 

UNDESIRABLE  FEATURES:  1.  The  A-b  position  lights  were  hard  wired  into  the 

circuit  and  required  cutting  and  splicing.  After  several  replacements, 
the  working  slack  becomes  very  short.  2.  Very  few  installations  con¬ 
sidered  the  effect  of  wing  folding  on  wingtip  light  access.  It  would 
be  good  if  the  light  could  be  removed  while  working  from  one  side  of 
the  surface.  3.  The  A-6  speed  brakes  inhibit  access  to  the  wingtip 
light  and  have  to  be  actuated  open  for  light  replacement.  Removal  of 
this  light  requires  a  special  technioue  and  damage  observed  indicates 
this  technioue  is  not  universally  understood.  The  F-b  has  a  long  elec- 


SYSTEM: 


NOMENCIATURE 


Lighting  System 


Exterior  Lights 


UNDESIRABLE  FEATUPES:  (Cont.) 

trical  lead  which  is  threaded  through  structure  to  reach  a  terminal 
block  in  a  nearby  access.  Terminals  on  the  light  would  eliminate 
the  extra  access  effort  and  the  bother  of  using  a  tracer  string. 

4.  The  retainer  ring  in  the  A-7  lens  is  difficult  to  remove. 


ADDITIONAL  REMARKS:  Strobe  flashers  are  smaller  lighter  units  than  the  rota¬ 
ting  beacons  and  their  continued  use  should  be  encouraged.  Not  a 
great  deal  can  be  done  about  location  of  lights  because  their  mark¬ 
ing  function  fairly  well  dictates  it.  If  a  light  does  not  have  to 
be  high,  however,  it  should  not  be  mounted  high.  Rapid  bulb  replace¬ 
ment  is  important. 


•j  JJl  OOlWGSUffl-U-i,!  M  «r  «A 


WORK  UNIT  CODE  44113 _ ITI-M  Tail  Light 


AIRCRAFT  A-4 


LOCATION:  Lower  Tail  Section 


SUPPORT  EQUIPMENT:  Maintenance  stand 

Aircraft  power 


ACCESS  ;  Remove  lens  cover 


REMOVAL:  1. 

2. 

3. 


Remove  three  (3)  bolts  securing  lens  assembly 

Remove  two  (2)  bolts  from  right  side  of  tail  to  remove  assembly 

Replace  faulty  bulb 


INSTALLATION: 


Reverse  of  removal 


'il 


*1 

} 


FUNCTIONAL  CHECK:  Check  light 


TEST  EQUIPMENT :  Aircraft  power. 


CLOSE  UP:  Replace  lens  cover 


ANALYST'S  OPINION:  Removal/replacement  is  simple ,  however,  if  and  when  the  light 

assembly  is  replaced  the  leads  for  the  light  must  be  spliced  to  the  acft  cables. 
This  installation  could  be  improved  by  having  a  terminal  block  for  the  power  leads 
rather  than  splicing  the  wires. 


WORK  UNIT  COOK  ^115 


ITEM  Position  Lights  _  AIRCRAFT  A-6 


LOCATION:  winS  Tip 


SUPPORT  EQUIPMENT: 


Maintenance  stand 


j 


ACCESS ;  Open  speed  brake  (operate  system) 


REMOVAL:  1.  Remove  11  screws  on  the  outside  securing  the  shield  and  one  screw  on 

the  back  of  the  shield  (accessible  through  the  speed  brake  area) 

2.  Remove  light  assembly. 


ISSTALIATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Check  light 


i 

1 


TEST  EQUIPMENT:  Aircraft  Power 


V  CLOSE  UP:  Close  speed  brake  by  operating  system 


ANALYST'S  OPINION:  Speed  brake  must  be  operated  before  light  assenbly  shield 
can  be  removed.  Inspection  of  a  number  of  light  assemblies  indicate  the  screw 
in  the  back  of  the  assembly  is  not  always  installed  or  is  stripped.  Evaluation 
of  a  wing  asseaibly  removal  indicates  the  removal/installation  should  be  modi¬ 
fied  and/or  technical  publication  be  provided  to  insure  proper  removal  and  in¬ 
stallation. 


WORK  UNIT  CODE  ¥015 _  ITEM _ Tall  Light  _  AIRCRAFT  A-7  '! 


LOCATION :  Vertical  stabilizer  above  rudder  and  below  stabilizer  fiberglass  fairing. 


SUPPORT  EQUIPMENT:  High  work  stand  which  will  permit  climbing  to  the  top  of  the 

aft  end  of  vertical  stabilizer. 


ACCESS ;  Remove  6  flat  head  screws  securing  lens  retainer. 

(Note:  there  is  a  tail  light  on  each  side  of  the  vertical  stabilizer) 


REMOVAL:  1.  Pry  retainer  ring  from  recess. 

2.  Remove  lens. 

3.  Remove  and  replace  bulb. 

INSTALLATION:  1. 

2. 

Position  lens  in  recess. 

Install  retainer  ring  by  seeing  that  notch  in  lens  matches 
notch  in  retainer  ring. 

i 

| 

3 

3 

s* 

FUNCTIONAL  CHECK: 

Verify  position  light  operates  and  flashes  as  required. 

a 

& 

TEST  EQUIPMENT: 

External  electrical  power  test  stand 

i 

& 

T 

CLOSE  UP:  Install  6  screws  retaining  white  lens  and  retainer 

ring.  ! 

i 

ANALYST’S  OPINION: 

No  provisions  seem  apparent  for  ranoving 

retainer  without 

dan  aging  either  or  both  retainer  ring  and  lens.  Ring  looks  as  if  it  has  to  be 
pryed  out  so  that  lens  can  be  removed  to  change  bulb.  It  would  have  been 
desirable  to  provide  a  better  means  by  which  to  remove  the  retainer  ring.  It 
also  appears  that  even  with  the  screws  out  that  ranoval  of  the  ring  could  be 
difficult  requiring  removing  access  panels  forward  of  tne  light  assmbly  to 
facilitate  prying  the  lens  and  retainer  ring  frcm  these  accesses.  This  method 
could  also  result  in  breaking  the  lens  while  prying  from  the  adjacent  access 


,-iHi  I 


!  i 


WORK  UNIT  CODE  44232 


ITEM  WING  TIP  LIGHT 


AIRCRAFT  F-4 


LOCATION :  Wing  Tip  -  One  each  on  Leading  and  Trailing  Edge 


SUPPORT  EQUIPMENT:  Work  Stand 


ACCESS ;  Extend  Wings  or  use  Work  Stand 


REMOVAL :  1.  Remove  8  screws  -  front,  6  screws  -  rear, 

2.  Disconnect  wires  from  terminal. 


INSTALLATION :  Reverse  of  removal  procedures 


FUNCTIONAL  CHECK:  Visual  check  of  lights 


TEST  EQUIPMENT:  External  electrical  power 


CLOSE  UP:  None 


ANALYST'S  OPINION:  a  fairly  standard  installation.  It  is  easily  removed 
although  a  workstand  is  required.  It  is  possible  to  accomplish  this  task 
with  the  wings  folded  if  a  tall  workstand  is  available.  With  wings  spread, 
it  can  be  accomplished  while  standing  on  the  deck  and  wing  surface  without 
the  use  of  a  workstand. 


“JSBHfllSQlI 


WORK  UNIT  COOK  hh?7>3 


ITEM  TAIL  LIGHT 


AIRCRAFT  F 


LOCATION:  Top  of  Tail 


HJPPORT  EQUIPMENT:  Tall  Stand 


ACCESS  .  i  Panel  -  ^0  screws 


REMOVAL :  L.  Remove  A  screws 

2.  Disconnect  from  Terminal  Strip 

2.  Pull  wires  thru  structure  (tracer  string  required)  and  remove  light. 

INSTALLATION :  Reverse  removal  procedure. 

(Use  tracer  string  to  null  wires  thru  structure) 


FUNCTIONAL  CHECK:  Check  bulb  for  illumination. 


TEST  EQUIPMENT : 


External  electrical  Power 


*i)0SE  UP:  i  Panel 


ANALYST'S  OPINION:  This  is  not  a  good  installation.  The  terminal  strip  is  a  foot 
or  more  from  the  light.  A  tracer  string  must  be  attached  to  the  wires  during 
removal  so  the  new  wires  can  be  pulled  into  place.  The  tail  light  need  not  be 
mounted  this  high  on  the  airplane.  Since  it  shines  only  to  the  side  and  rear,  it 
could  be  mounted  on  the  aft  point  of  the  fuselage. 


WORK  UNIT  CODE 


AIRCRAFT  F-4 


MjgEfBSSS?? 


i  !  ' 


WORK  UNIT  CODE  44113 


LOCATION :  Ait  Er.d  oi  Fuselage 


SUPPORT  EQUIPMENT: None 


ACCESS :  None 


REMOVAL :  1.  Remove  12  screws 

2,  Remove  2  wires  (nuts) 

3.  Remove  assembly 

INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Visual  check  of  lights 


TEST  EQUIPMENT:  Electrical  Power 


CLOSE  UP:  None 


AIRCRAFT  F-I 


ANALYST'S  OPINION:  A  good  installation  except  for  the  12  screws  that  hold  item 
to  the  airplane ,  Access  is  from  deck  level  and  tasks  are  simple. 


WORK  UNIT  CODE  44l40 


ITEM 


Antic oil is inn  Lights  AIRCRAFT  F-l4 


LOCATION:  Forward  Tip  L/H  Fin. 

Aft  Tip  R/H  fin 

_ Nose  fairing _ 

SUPPORT  EQUIPMENT:  Very  tall  stand 


ACCESS ;  Lens  fairing  (12  screws  LH,  l4  screws  RH  and  nose) 


REMOVAL: 


1.  Remove  fairing 

2.  Remove  4  screws 

3.  Disconnect  plug 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK:  Visual  check  of  lights 


TEST  EQUIPMENT :  Electrical  Power 


CLOSE  UP:  install  lens  fairing 


ANALYST'S  OPINION:  The  object  of  anti-collision  lights  is  to  be  seen  from  all 
angles.  This  objective  is  accomplished  very  well  in  this  installation  but  to 
the  detriment  of  maintenance.  The  fin  mounted  lights  are  very  high  off  the  deck 
making  them  difficult  to  work  on.  Considering  the  shadow  area  of  the  fins  in 
reference  to  any  other  location  makes  it  obvious  that  this  is  the  best  possible. 
Otherwise  this  is  a  good  installation. 


WORK  UNIT  CODE 


Anti  Collision  Lights 


AIRCRAFT  AV-8 


LOCATION:  Over  *  'g  fairing 


SUPPORT  EQUIPMENT:  Workstand 


ACCESS;  1  Access  panel  (16  SPF,  7  alien  screws) 


REMOVAL: 

!•  Disconnect  cannon  plug. 

2.  Remove  glass  1  screw. 

3«  Remove  light  assy  2  screw. 

INSTALLATION:  Reverse  removal  procedure 


FUNCTIONAL  CHECK:  Visual  check  of  lights 


TEST  EQUIPMENT: 


External  electric  power 


CLOSE  UP:  Install  access  oanel 


AMALYST'S  OPINION:  A  good  installation.  Access  is  good  and  tasks  are  simple 

Looking  at  items  mounted  within  the  compartment  that  is  covered  by  the  panel  to 
which  the  light  is  mounted,  this  arrangement  degrades  access.  It  adds  weight 
and  bulk  to  the  panel  and  requires  care  in  handling  that  creates  problems  in 
working  on  those  other  systems. 
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SYSTEM:  1+5 


;jo::encla:ur:-; 


••HJC :  A-l* : 


fdraulic  Systems 


Reservoir  (PC  or  Flight  Control 


A-7:  45213 


F-o:  U5112  F-lU:  45112  AV-8:  45112 


GENERAL  OBSERVATIONS:  Replacement  is  generally  difficult  in  most  airplanes. 

The  A-7  PC-1  and  PC-2  reservoirs  are  the  most  accessible  with  the 
reservoirs  mounted  in  the  wheel  well.  Because  of  the  function  of 
the  reservoir,  servicing  and  bleeding  are  critical  parts  of  the 
procedure. 

DESIRABLE  FEATURES:  1.  The  access  to  the  F-4  and  A-7  reservoirs  is  excel¬ 
lent.  2.  The  ability  of  the  ouantity  indicators  in  the  A-7  to 
show  air  inclusion  and  good  access  make  frenuent  inspection  for  air 
feasible.  3.  In  all  cases,  once  access  is  gained,  removal  tasks 
are  ouite  sitrrole. 


UNDESIRABLE  FEATURES:  1.  Access  is  of  considerable  concern  in  most  instal¬ 
lations.  The  AV-8  reouires  wing  removal.  This  appears  to  be 
exhorbitant  no  matter  how  easily  the  wing  is  removed.  The  F-8  re¬ 
quires  engine  removal.  The  F-l4  involves  large  access  panels  and 
complete  removal  of  ? n-the-way  hydraulic  lines.  Except  to  the  A-7 
and  F-4,  not  enough  attention  was  given  to  the  removal  problem.  In 
the  F-l4  this  is  disappointing  because,  not  only  is  it  the  newest  de¬ 
sign,  the  access  looks  so  good  to  the  casual  observer. 


ADDITIONAL  REMARKS:  Component  design  has  not  kept  up  with  such  features  as 

cryogenic  or  brazed  hydraulic  line  fittings.  Lines  using  this  type 
of  fitting  are  inflexible  and  cannot  be  loosened  by  backing  off  the 
next  connector  down  the  line.  When  lines  enter  a  component  from  both 
sides,  a  whole  cluster  of  lines  must  be  removed  to  release  the  com¬ 
ponent.  Brazed  or  cryogenic  fittings  are  excellent  for  eliminating 
leaks  at  fittings  but  component  design  must  evolve  to  one  sided 
hookup  to  facilitate  removal. 


V.’ORK  UNIT  CODE  kgglR _  t  TEN  PC-2  Hydraulic  Reservoir  AIRCRAFT  A-7 


LCVAT’ON:  Aft  Enc  of  RH  Wheel  "oil 


"i|PPCR,~  EQUIPMENT:  External  Hydraulic  Power 


None 


REMOVAL:  l. 


h. 


5. 


Connect  external  hydraulic  never  to  '-round  test  quick-di s connects,  and 
bleed  reservoir  until  indicator  shcr.’s  empty. 

Disconnect,  hire  pressure  line  connected  k<-,  Vgh  pressure  port  on  reser-| 
•axr.  I 


Disconnect  return  ~ystem  tube  assemblies  -onneoted  to  reservoir  return 
fitting. 

Renove  aft  inboard  r.oper  attach  bolt,  t’.'o  outboard  aft  attach  bolt, 
and  loosen  ferrard  T-bolt  assembly. 

Disengage  T-bolt  and  ’•amove  -reservoir  fro-  ■•heel  -■•ell. 


INSTALLATION: 


o 


R''*’ersr*  of  removal 

P-ior  to  f-in^tional  check,  reservoir  has  to  be  filled  and  aircraft 
hydra ul- c  system  has  to  be  completely  bled. 


FUNC'DONAL  CHiVK: 


Pressurize  system  to  verify  leaks 
Perform  4  c  ryst-^p  sji**  crock 


i. 


r 


EQUIPMENT: 


hydraulic  system  fill  stand 

External  hydraulic  and  eleotrical  never 


CLOSE  UP:  None 


ANALYST’S  OPINION:  Reservoir  is  a  boot-strap  type  of  reservoir,  which  by  design 

will  pressurise  the  aircraft  return  lines.  Sysi  or.  fluid  flow  doesn’t  pass  through  the 
reservoir,  but  merely  supplies  flow  during  high  system,  demands.  Recause  of  this  factor, 
bleeding  the  reservoir  and  aircraft  hyd-aul i-  system  are  relatively  complex  requiring 
that  aircraft  and  reservoir  be  bled  with  minimum  nreesure  on  return  side  of  system.  This 
feature  requires  specific  airniane  bleeding  p'-ooe hires  as  veil  as  special  considerations 
concerning  the  external  hydraulic  never  test  stands.  Stand  has  to  have  the  capability 
of  operating  in  either  "open"  or  "closed"  system  modes.  Also,  when  bleeding  the  PC-? 


(See  continuation  sheet) 


CONTINUATION  SHEET: 


WORK  UNTT  CODE  ^5213  TTEM  PC-2  Hydraulic  Reservoir  a  iR.'^AFT  A-7 


ANALYST* S  OPINION:  (Continued) 


system,  the  other  intact  system(s)  (PC-1  and  PC-3)  have  to  be  pressurized  so  that 
air  is  not  induced  into  these  systems.  Airplane  and  AGE  requirements  are  important 
considerations  that  influence  the  time  necessary  to  accomplish  servicing  and  bleed¬ 
ing. 

Reservoir  attach  hardware  is  fairly  easy  to  get  at  except  the  inboard  aft  upper 
bolt  attaching  reservoir  to  the  structure.  The  wheel  well  is  fairly  densely  packaged, 
and  is  a  factor  in  hindering  attach  hardware  removal.  Reservoir  draining  is  not  a 
difficult  task  because  requirement  can  be  quickly  accomplished  by  operating  test  stand 
in  and  open  loop  configuration.  Because  reservoir  is  practically  the  lowest  point  in 
the  system,  the  potential  for  excessive  fluid  drainage  during  removal  can  occur  which 
will  have  to  be  completely  taken  care  of  during  the  bleeding  operation.  The  non- 
pressurized  side  of  the  reservoir  piston  is  vented  to  the  well  through  a  breather 
type  device  mounted  on  the  reservoir  housing  cover  and  indicator  assembly.  Over  an 
extended  period  of  time,  the  vented  side  of  the  reservoir  ingests  wheel  well  and 
atmospheric  contaminants  which  are  deposited  on  the  inside  of  the  reservoir  housing 
bore.  Reservoir  piston  movement  in  the  housing  will  result  in  contaminants  being 
imbeded  into  the  piston  seal  as  piston  moves  to  wipe  contaminants  from  the  bore.  The 
net  result  is  that  reservoir  leakage  will  eventually  occur  because  of  worn  seals. 

A  different  venting  arrangement,  or  at  least  venting  to  a  cleaner  area  could  poten¬ 
tially  improve  piston  seal  life  and  reduce  the  intervals  between  removals. 


WORK  UNIT  CODK  45112 


LOCATION:  Aft  of  Fuselage  Mid  Section 


SUPPORT  EQUIPMENT:  Hydraulic  test  stand 

Nitrogen  servicing  stand 


REMOVAL:  1. 

2. 


Loosen  19  camlock  to  wing  pivot  area  hinged  access  plate. 
Remove  several  items  and  remove  1  bolt  securing  forward  end  of 
reservoir. 

Remove  engine  and  tail  section. 

Remove  hydraulic  and  air  lines. 

Loosen  clamp  bolts  and  open  clamp. 

Remove  reservoir. 


INSTALLATION: 


Reverse  of  removal. 
Service  reservoir. 


FUNCTIONAL  CHECK:  Perform  engine  run  to  check  system  and  check  for  leaks. 


TEST  EQUIPMENT:  Equipment  required  for  engine  run. 


CLOSE  UP:  Replace  removed  access  panel. 

Re-install  aft  section  and  engine. 


ANALYST  S  OPINION:  Reservoir  is  not  easy  to  remove  and  replace  because  of  having 

to  remove  tail  section  and  engine,  and  is  a  very  poor  maintainability  feature.  I 
a  leak  occurs  during  the  functional  check  after  maintenance,  the  engine  and  tail 
section  will  have  to  be  removed  to  correct  problem. 
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WORK  UNIT  CODE  45112  .  ITEM  Fit  Svs  Hvdr  _Raserv(vi  r 

AIRCRAFT  p.iU 

t 

-V’ 

LOCATION:  Right  hand  sponson 

\w~~ 

SUPPORT  EQUI FMENT :  Workstand 

Hydraulic  Power 

ACCESS;  l  panel  (approximately  125  fasteners) 

1  plate  (11  screws) 

1  plate  (40  fasteners) 

v  - 

REMOVAL:  1.  Disconnect  7  hydraulic  lines 

2.  Remove  cluster  of  lines  (3  nuts,  3  clamps) 

3.  Remove  2  support  clamps 

4.  Remove  reservoir 

INSTALLATION:  1.  Reverse  of  removal. 

2.  Service. 

3.  Bleed. 


i 


-i 

i 


FUNCTIONAL  CHECK:  Leak  check 


TEST  EQUIPMENT:  Hydraulic  Power 


CLOSE  UP:  Install  3  panels 


ANALYST'S  OPINION:  This  could  have  been  a  very  acceptable  installation  had  it  not 
been  for  exorbitantly  large  access  requirement.  One  very  large  panel  must  be 
removed  only  to  lind  that  the  component  extends  beyond  the  opening  and  two  other 
panels  must  cane  off.  The  large  cluster  of  hydraulic  tubes  routed  below  the 
reservoir  prevent  removing  the  component  from  the  mounts  unless  they  are  first 
removed.  Actually,  orientation  of  the  fittings  is  such  that  most  of  that  cluster 
would  have  to  be  removed  in  order  tc  get  the  lines  to  release  the  reservoir. 


d 


.! 


WORK  UNIT  CODE 


d  Reservoir 


AIRCRAFT  AV-8 


LOCATION :  Mid  Fuselage,  Below  Wing 


SUPPORT  EQUIPMENT: 


ACCESS ;  Remove  wing 


Hydraulic  power 

Jacking  cradle,  fore  and  aft 

4  jacks 


Wing  sling 

Hoist 

Workstand 


Wing  stand 


REMOVAL :  1.  Remove  4  hydraulic  lines 

2.  Remove  2  forward  bolts 

3.  Remove  1  large  b-nut  aft 

4.  Remove  reservoir 

INSTALLATION :  1.  Reverse  removal  procedure. 

2.  Bleed  and  service  reservoir. 


FUNCTIONAL  CHECK: 


Leak  check. 

Checkout  systems  in  wing. 


TEST  EQUIPMENT: 


External  hydraulic  power 
External  electrical  power 


ANALYST'S  OPINION: 


One  additional  access  panel  would  have  made  this  an 
acceptable  installation.  To  remove  the  wing  for  this 
simple  job. is. .totally  unacceptable.  Weight  saving  has 
been  carried  too  far  in  this  case.  Once  the  wing  is 
gone, the  job  is  quite  easy. 


SYSTEM:  47 


Oxygen  System 


|  NOMENCLATURE:  Liquid  Oxygen  (LOX)  Converter _ _ 

j  ’-/UC:  A-l;  47111  A-6:  _  A-7:  47111  F-4:  47111 

j  F-8:  h7115  F-l4:  4?m  AV-8:  47111 

|  GENERAL  OBSERVATIONS:  The  LOX  converter  is  a  standardized,  GFE  item  and,  except 

for  location,  is  identical  in  all  aircraft  except  the  F-8.  The  other 
*  installations  reflect  the  replacement  for  replenishment  aspect  and  axe 

j  easily  reached.  The  F-8  is  serviced  in  the  airplane  and  accordingly  is 

more  difficult  to  remove. 

I 

DESIRABLE  FEATURES:  Generally  all  are  accessible  and  easily  removed. 

] 

UNDESIRABLE  FEATURES:  1.  The  F-8  is  not  designed  for  rapid  replacement  as  is 
}  required  today.  2.  Access  through  the  main  wheel  well  of  the  AV-8  is 

less  convenient  than  the  other  aircraft. 

I 

ADDITIONAL  REMARKS:  Except  as  noted,  the  installations  must  all  be  considered 
|  good.  The  CFE  LOX  package  is  well  done. 

I 

I 

I 

I 

I 

I 


WORK  UNIT  CODE  47111 


JTT-M  LOX  Converter 


AIRCRAFT  A-4 


LOCATION :  Aft  Aircraft  Compartment 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  two  latches  and  lower  door 


REMOVAL:  1.  Remove  two  quick  disconnect 

?,.  Loosen  two  thumb  screw  tie  downs 
3.  Remove  LOX  converter 


INSTALLATION: 


Reverse  of  removal 


FUNCTIONAL  CHECK:  None 


TEST  EQUIPMENT:  None 


CLOSE  UP:  Close  access  panel 


ANALYST'S  OPINION:  Location  and  installation  is  very  good.  The  LOX  converter  can 

t>e  removed/replaced  at  ground  without  special  tools.  Access  to  the  converter  is 
excellent . 


WORK  UNIT  CODK  ^7111 


ITEM  LOX  Converter 


AIRCRAFT 


LOCATION:  Aft  Fuselage 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  Access  Panel 


REMOVAL :  1.  Remove  2  quick  disconnects 

2.  Remove  one  tie  down  bolt 

3.  Remove  LOX  Converter 


INSTALLATION:  Reverse  of  removal. 


FUNCTIONAL  CHECK:  None 


TEST  EQUIPMENT: 


CLOSE  UP:  Close  panel 


ANALYST'S  OPINION:  Good  access  and  good  installation. 


\ 


LOCATION:  Lower  Left  Hand  Side  of  Forward  Fuselage 


WORK  UNIT  CODE 


47111 


ITEM  TjQX  CONVERTER 


AIRCRAFT  F-4 


LOCATION:  Aft  of  Nose  Wheel 


SUPPORT  EQUIPMENT:  None 


( 


ACCESS ;  1  panel  (17  DZUS  &  Hinge) 


REMOVAL :  1.  Remove  two  quick  disconnects. 

2.  Loosen  two  thumb  screw  tie  downs. 

3.  Remove  LUX  Converter 


INSTALLATION: 


Reverse  of  removal 


FUNCTIONAL  CHECK:  None 


TEST  EQUIPMENT:  None 


[  ! 

|  •  CLOSE  UP:  i  Panel 

! 

j 


ANALYST'S  OPINION :  A  standard  installation.  It  is  not  as  convenient  as  most 
because  of  the  17  fasteners.  These  are  quick  release  type;  and,  while  not  as 
desirable  as  latches*  are.. acceptable .  » 


WORK  UNIT  CODE  47115 


ITEM  LCK  Converter 


AIRCRAFT  P-8 


LOCATION:  Right  side  of  the  canopy  deck  area. 


SUPPORT  EQUIPMENT:  None 


ACCESS;  Removal  of  the  unit  requires  removing  the  canopy. 


REMOVAL:  Normal  servicing  of  the  LCK  converter  does  not  require  removing  the  unit. 

Service  port  is  located  on  the  right  side  (ground  level)  of  the  aircraft. 
Should  the  LCK  converter  require  removal,  the  canopy  must  be  removed,  the 
oxygen  system  must  be  depleted,  various  lines  must  be  disconnected  and  the 
four  bolts  must  be  removed. 


FUNCTIONAL  CHECK,  unit  is  checked  using  ground  service  cart  to  determine  proper 
operation  and/or  fix  leaks. 


TEST  EQUIPMENT:  LOX  Cart 


CLOSE  UP:  If  LCK  converter  is  removed  the  canopy  must  be  replaced. 


ANALYST’S  OPINION:  Very  poor  installation.  Current  Navy  directives  require  LOX 
converter  be  removed  and  replaced  as  a  service  action. 


liwii'Mi 


WORK  UNIT  CODE  47111 


ITEM 


OPINION :  Good  access,  good  i 


I 

f 

I 

I 
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WORK  UNIT  CODE  U7111 _  ITEM  Container  Package  (LOX)  AIRCRAFT  AV-8 


LOCATION:  Aft  of  MLG  Well 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Through  MLG  Well 

1  Panel  (hinged,  2  screws) 


REMOVAL: 


1.  Remove  two  quick  disconnects. 

2.  Loosen  two  thumb  screw  tie  downs. 

3.  Remove  LOX  converter. 


INSTALLATION :  Reverse  removal  procedure. 


T  FUNCTIONAL  CHECK:  None 

1 


i 

TEST  EQUIPMENT: 

3 

None 

1 

.1 

-  CLOSE  UP:  Reolace  oanel. 

r 

J 

1 

J  ANALYST’S  OPINIOK: 

A  clever  way  to  utilize  the  tailcone  area.  Access  thru  the 
wheel  well  is  craciped  and  handling  a  full  bottle  in  this 
area  might  be  a  problem.  The  bottle  is  the  same  GEE  canponent 
used  in  other  aircraft  and  differs  only  in  location. 

i 

I 


SYSTEM:  75 _ Weapons  Delivery 

NOMENCLATURE:  m61A1  Gun/Ammo  Drum 

WUC:  Gun:  A-7:  75510  F-l4:  75611 

Drum:  A-7:  75531  F-l4:  75631 


GENERAL  OBSERVATIONS :  The  A-7  and  F-l4  are  the  only  aircraft  currently  equipped 
with  the  M6lAl  gun.  For  this  reason,  the  gun  (a  GFE  item)  and  the 
drum  are  considered  together.  The  gun  system  is  quite  complex  and 
requires  accurate  interface  timing. 

DESIRABLE  FEATURES:  1.  The  guns  are  attached  with  quick  release  pins  and  dr 
not  require  boresighting  after  replacement .  2.  The  F-l4  has  remov¬ 
able  frames  over  the  gun  barrels  which  allow  removal  of  the  gun  with¬ 
out  removing  the  barrels.  Barrel  removal  with  the  gun  installed  is 
also  simplified.  3.  The  low  mounted  drum  in  the  F-l4  allows  removal 
with  a  dolly  rather  than  hoist.  4.  The  F-l4  blast  port  need  not  be 
removed  during  gun  removal. 

UNDESIRABLE  FEATURES:  1.  Critical  timing,  particularly  at  the  drum  entrance 
unit  interface,  complicates  removal  and  installation  of  the  drum. 

2.  The  A-7  gun  access  is  complicated  and  time  consuming.  Gun  gas 
shrouds  are  especially  difficult.  After  access  is  gained,  the  gun 
cannot  be  removed  with  the  barrels  attached.  3.  The  A-7  blast  part 
and  gas  seal  require  close  tolerance  adjustment.  The  blast  part  must 
be  removed  during  gun  or  barrels  removal. 


SYSTEM:  75 


Weapons  Delivery _ 

NOMENCLATURE :  M6IA1  Gun/Ammo  Drum 

ADDITIONAL  REMARKS:  Although  the  F-lU  has  several  advantages,  the  installa¬ 
tion  is  still  cramped,  specially  around  the  aamunition  chute  runs 
and  their  interfaces  with  the  end  units.  The  chutes  and  conveyor 
are  critical  parts  of  this  system.  Future  designs  should  stress  im 
proved  hookup  and  timing  on  all  the  interfaces. 


WORK  UNIT  CODE  75510 


IT?  M  Automatic  Gun  Installation  AIRCRAFT 


LOCATION:  Left  Hand  Nose  Section 


Multi-purpose  dolly  and  adapter 
^pff.R.T.. :  Transfer  unit  timing  lock  pin 

Transfer  unit  support 


1  Panel  31  screws  1  Panel  23  SFF 

—  :  1  Panel  16  screws  1  Panel  17  screws 

1  Panel  17  SFF  Gas  shroud  (4  zippers,  10  snaps) 

1  Panel  48  SFF 


REMOVAL: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 


Disconnect  gun  firing  connector 
Disconnect  clearing  solenoid  connector 

Time  gun  and  disconnect  transfer  unit  (2  quick  release  pins),  support 
transfer  unit 

Disconnect  gun  drive  assembly  (quick  disconnect) 

Remove  muzzle  clamp,  mid-barrel  clamp  and  barrels 
Position  multi-purpose  dolly  and  connect  to  housing 
Support  gun,  disconnect  aft  mount  (1  quick  release  pin) 

Remove  forward  mount  quick  release  pins  (2) 

Lower  gun 


IMSTAUATIOW:  (Timing  between  gun  and  transfer  unit  is  critical  on  installation) 


Re-Install  in  reverse  order  of  removal 


FUNCTIONAL  CHECK:  Rotate  gun  by  hand 

Check  electrical  circuits 


TEST  EQUIPMENT:  Hand  crank 

External  electric  power 


CLOSE  UP:  Re-install  gas  shroud 
Re-install  6  pin els 


ANALYST'S  OPINION:  Aircraft  structure  requires  removal  of  gun  barrels  to  remove 
gun.  Barrel  removal  accounts  for  \  to  2/3  of  task  time.  Gas  shroud  inhibits  any 
access  to  gun  housing  and  is  tedious  to  open  end  close. 

Gun  can  be  removed  with  transfer  unit  installed  if  mounting  pins  are  distorted 
by  hard  gun  jam. 

The  quick  release  pins  in  the  gun  mount  are  excellent.  Boresighting  is  not 
required  for  a  gun  replacement. 


WORK  UNIT  CODE  75611 


LOCATION :  Left  hand  side  cf  nose 


SUPPORT  EQUIPMENT:  Hoist  (Aero  67  on  Aero  21  skid) 


AIRCRAFT 


ACCESS : 


REMOVAL: 


1  panel  (25  fasteners) 

1  panel  (30  fasteners,  purge  door  hall  lock  pin) 
1  removable  frame  (2  ball  lock  pins) 


Remove  ground  strap 
Disconnect  firing  lead  (1  plug) 

Disconnect  clearing  sector  solenoid  (l  plug) 
Disconnect  gun  drive  quick  disconnect 
Swing  aft  mount  inboard  (l  ball  lock  pin) 
Remove  transfer  loader  (2  ball  lock  pins) 
Support  weight  on  bcnb  hoist 
Remove  2  forward  mount  ball  lock  pins 
Slide  gun  out  and  aft 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK:  Crank  gun  system  manually 


TEST  EQUIPMENT:  Hand  crank 


CLOSE  UP:  install  oanel 


S  OPgjlQgt  Very  good  access.  Reasonably  few  fasteners  ere  involved. 
Hie  removable  frame  allows  gun  to  be  removed  without  prior  barrel  removal* 
There  is  no  need  to  remove  the  blastport;  -The  gun  is  fairly  high  in  the  air 
but  easily  reached  fran  the  deck. 


-■v-uiMtl  v«  -  <~;  V  *; 


WORK  UNIT  CODE  __75531 _ _  ITEM  Drum  Assenfcly _  AIRCRAFT  A~7 


LOCATION:  fop,  Fuselage  Forward  Section 


SUPPORT  EQUIPMENT:  Sling,  drum  hoist,  transporter 

Handcrank 


ACCESS ;  l  panel  20  SPF 

1  Panel  30  SPF 
1  Panel  46  SPF 


REMOVAL: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 


Time  drum,  remove  return  and  feed  chutes  from  end  units 
Break  conveyor  at  end  units  (  1  screw  each  place) 
Disconnect  drum  drive  (l  bolt) 

Disconnect  IR  switch  on  exit  unit  (1  connector) 

Remove  four  (4)  mounting  bolts 
Install  sling 

Hoist  drum  from  compartment 
Lower  to  transporter 
Remove  bypass  chute 


1 

l 


INSTALLATION:  Reverse  removal  operations 


FUNCTIONAL  CHECK;  Handcrank  operation  to  ensure  proper  hook-up  and  no  binding 

Check  conveyor  tension 


l 

! 

I 

I 

I 

r 

i 


TEST  EQUIPMENT1:  Handcrank 


CLOSE  UP:  Re-install  3  panels. 


ANALYST'S  OPINION:  Conveyor  connections  are  difficult  to  accomplish,  particularly 
ai  entrance  unit  end.  All  conveyor  elements  must  be  engaged  in  chute  trackways  or 
damage  to  unit  will  result.  Some  organizations  remove  entrance  and  exit  units  to 
replace  drum.  Entrance  unit  has  critical  timing  which  requires  better  view  access 
than  is  available  in  airplane.  Severe  damage  togun  system  can  occur  if  improperly 
installed.  Follow-on  designs  by  QE  have  eliminated  the  critical  timing  problem. 


j  • 


WORK  UNIT  CODE  75631 _  ITEM  Drum  Unit  Assembly  _  AIRCRAFT  F-l4 


LOCATION :  Lower  left  side  of  fuselage,  just  below  duct. 


SUPPORT  EQUIPMENT :  Removal  dolly 


ACCESS ;  i  panel  (l4  fasteners)  (overlaps  next  panel) 

1  panel  (24  fasteners)  (overlapped  by  first  panel) 
1  panel  (24  fasteners,  1  screw,  6  bolts) 


REMOVAL:  1. 

2. 

3. 

4. 

5. 

6. 
7. 


Time  system 

Disconnect  exit  unit  (2  screws,  2  nuts  on  studs,  1  plug) 

Disconnect  entrance  unit  (2  screws,  2  nuts  on  stubs,  1  purge  hose) 
Disconnect  drive  unit  (l  quick  disconnect) 

Support  drum  and  remove  upper  bolt 

Rotate  drum  outboard  and  remove  2  lower  bolts 

Remove  drum 


INSTALLATION :  Reverse  of  removal  (Note:  Timing  of  the  entrance  unit  is  critical 
and  complex). 


FUNCTIONAL  CHECK:  Crank  system  manually 
Check  conveyor  tension 


\  r 


TEST  EQUIPMENT:  Hand  crank 


1 


CLOSE  UP:  Reinstall  3  panels 


•* 

•i  ANALYST'S  OPINION:  This  installation  is  convenient  and  access  involves  a  reason- 

;  able  number  of  fasteners  for  this  big  a  component.  It  is  quite  difficult  to  get 

,!  a  tool  on  the  screws  and  huts  securing  the  entfrarice  and  exit  units  because  of  the 

f  drum  shape  and  the  chutes.  Work  can  be  accomplished  from  deck  level.  The  observer 

is  concerned  with  the  critical  timing  of  the  entrance  unit  to  the  drum  during  instal- 
*  ‘  lation.Not  all  of  the  possible  timing  positions  of  the  entrance  unit  can  be  used. 

■  .  If  the  system  is  not  timed  to  the  proper  position  during  drum  removal,  serious 

;V ;  difficulties  will  be  encountered  in  achieving  that  position  prior  to  installation. 

&‘l  Mistiming  of  either  the  exit  or  entrance  unit  will  result  in  a  severe  system  jam. 


SECTION  II 
AVIONICS  SYSTEMS 
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QUALITATIVE  MATNtfNANCS  EXPERIENCE  FANDROOK 


SECTION  TI,  AVIONICS  SYSTEMS 
CONTENTS 


Instrument  Systems 

Aircraft  Flight  Instruments 

Flight  Reference/AF^S  System? 

Flight  Instruments 
Air  Rata  Comonter 

Automatic  Flight  directional  Computers 

Communicati on  Systems 

TJHF  Radio  R/T  Sets  and  Controls 
IFF  Receiver/Transnitter 

Navigation  Systems 
TACAN 

RaJar  Altimeter 
Dopple"  Radar 

Bomb  Navigation  and  Weapons  Control  Systems 

Re'tor  Antorna/Trnncmitter/Pover  So.  ply 
Radar  Indicators  and  Controls 
Sweep  Oenerator/Processor 
Computer-Central  Data 
Fead-Un  Display 
Inertial  Measurement 

ECM  Systems 

ALQ-100/AIQ,-1 26  Countermen  sures  Set 
ALR-I15/ALP.-5O  Components 


INSTRUMENT  SYSTEMS 


AIRCRAFT  FLIGHT  INSTRUMENTS 


INSTRUMENT  SYSTEMS 


content:; 


COMPONENT  A-4 

a-6 

A -7 

F-U 

F-8 

F-l4 

> 

< 

Aircraft  Flight  instruments  5121** 

51412 

51HF 

511*23 

515^1 

51371 

51221 

51215 

51^13 

51118 

5l44l 

51442 

51 3**1 

51313 

51^15 

51711 

5H1A 

51841 

51131 

51521 

51312 

51116 

51111 

51153 

51113 

51133 

51131 

51112 

51H7 

51118 

5H52 

51111 

51111 

51116 
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SYSTEM:  51 _ Instruments 


Aircraft  Flight  Instruments 


NOMENCLATURE: 


51214 

51215 
51415 
51116 

WUC:  A-4:  51117 

51541 
51442 
51131 
F-8:  51133 


51412 

51413 
51711 
51131 

A-6:  51118  A-7: 

51371 

51341 

51521 

51131 

F-l4:  5113.3.  AV-8: 


5111F 

51423 

51118 

51441 

5H1A 

51844 

51153 

51113 

51152  f-4: 

•11111 

51221 

51313 

51332 

53132 

51316 

GENERAL  OBSERVATIONS:  This  summary  incorporates  conments  for  the  five 
cockpit  instruments  studied:  EGT  Indicator,  Fuel  Flow  Indi¬ 
cator,  Fuel  Quantity  Indicator,  Airspeed  Mach  Indicator  and 
Counter  Drum  Altimeter.  All  the  instruments  are  panel  or 
console  mounted  and  by  necessity  required  canopy  opening  and 
the  required  GSE,  if  any,  for  the  mechanic  to  climb  into  the 
cockpit.  In  general,  the  installations  vere  straight-forward 
and  tasks  were  simple. 


DESIRABLE  FEATURES:  1.  The  F-l4  installations  utilize  an  aircraft  in¬ 
stalled  master  instrument  test  check  instrument  (BIT)  to  check 
out  replaced  indicators.  This  very  worthwhile  feature  provides 
a  fast,  accurate,  simple  check  of  the  instrument,  in  most  cauiei, 
without  additional  test  sets.  The  engine  run  required  by  other 
aircratft  for  the  EGT  und  fuel  flow  indicators  is  eliminated  by 
this  internal  test  set.  2.  The  use  of  a  rack  and  panel  installa¬ 
tion  in  the  A-7  airspeed  mamh  indicator  iB  outstanding  for  its 
ease  of  removal  and  installation.  This  installation  eliminates 
the  awkward  handling  of  pneumatic  hose/line  connections  common  to 
airspeed/altimeter  indicators. 


UNDESIRABLE  FEATURES:  1.  Requirements  to  perform  an  engine  run  to  opera¬ 
tionally  checkout  am  instrument  is  undesirable.  The  cost  of  de¬ 
signing  a  test  set  to  check  out  the  instrument  or  designing  a 


SYSTEM:  51 _ Instruments _ 

NOMENCLATURE:  Aircraft  Flight  Instruments 

UNDESIRABLE  FEATURES:  (Cont.) 

system  which  requires  no  check  is  well  invested  capital  compared 
to  the  manhour  and  fuel  expense  of  turning  an  engine  each  time  the 
EGT  or  fuel  flow  indicator  is  replace*!  2.  The  necessity  to  re¬ 
move  adjacent  panels  or  controls  to  gai?.  access  for  removal  is  very 
poor  on  an  instrument  panel.  Instruments  should,  he  able  to  be  re¬ 
moved  without  disturbing  any  other  components.  3.  Many  of  the 
installations  do  not  provide  enough  slack  in  wiring  harnesses  or 
pneumatic  hose  assemblies  to  allow  easy  removal  once  several  con¬ 
nector  repairs  have  been  made.  Lack  of  slack  necessitates  removal 
of  adjacent  instruments  in  order  to  remove  connectors.  The  F-lU 
counter  dnm  altimeter  installation,  an  exception,  has  been  de¬ 
signed  with  sufficient  slack  to  make  several  repairs.  4.  Where 
face  plates  are  involved,  the  plates  should  be  an  integral  portion 
of  the  indicator  and  not  require  prior  removal  as  in  the  A-6  EGT 
and  fuel  flow  indicators. 

ADDITIONAL  REMARKS:  Indicator  installations  should  make  optimum  use  of  rack 
and  panel  connectors,  quick  release  connectors  and  provide  suff- 
cient  repair  slack  in  harness/hoses  to  avoid  removal  of  other  com¬ 
ponents.  Inclusion  of  built -in -test  devices  should  be  emphasized 
as  a  valuable  maintenance  tool. 

A  common  problem  involving  engine  instruments  is  worthy  of 
comment.  In  many  cases,  an  instrument  such  as  TOT  or  Exhaust  Gas 
Temperature  Gage  can  be  installed  and  the  instrument  adequately 
checked  by  DIT  or  other  simple  test.  Criticality  of  the  engine 
instruments,  however,  dictates  that  the  system  be  checked  to  ensure 
system  function.  This  currently  requires  engine  run  amd  use  of  the 
appropriate  engine  test  equipment .  The  philosophy  of  requiring  a 
system  check  in  addition  to  component  check  is  not  arguable.  Common 
sense  and  caution  both  confirm  this  is  the  time  to  do  it.  What  is 
needed  is  a  reasonably  simple  method  to  substitute  test  equipment  for 
the  engine  run.  Spotting  and  preparing  an  aircraft  for  engine  run  is 
extremely  time  consuming,  particularly  on  a  carrier.  Future  aircraft 
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SYSTEM :  pi _  Instruments 

NOMENCLATURE :  Aircraft  Flight  Instruments 


ADDITIONAL  REMARKS :  (Cont . ) 

and  engine  designs  should  consider  inclusion  of  the  capability  to 
test  c 'itical  instrument  systems  by  use  of  test  equipment  or  BIT. 


LOCATION :  Cockpit  Instrument  Panel 


LOCATION :  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT: 

- — — -  None 


ACCESS ; 

-  Open  canopy 


REMOVAL: 


1.  Remove  four  screws  to  remove  indicator  face  plate. 

2.  Remove  four  screws  securing  indicator 

3.  Remove  indicator  from  instrument  panel. 

4.  Disconnect  electrical  cable. 


INSTALLATION:  Reverse  of  removal. 


FUNCTIONAL  CHECK:  indicator  checked  at  engine  run-up. 


TEST  EQUIPMENT:  Engine  Run  Up/Checkout  Equipment 


CuOSE  UP:  close  canopy 


ANALYST’S  OPINICW:  The  removal/replacement  procedure  can  be  improved  by  making  the 
indicator  face  plate  a  part  of  the  indicator.  Some  procedure  should  be  developed  to 
delete  the  requirement  for  an  engine  run-up  to  functionally  test  the  indicator.  The 
capability  should  exist  to  calibrate  these  indicators  in  the  maintenance  shop  so  as  to 
make  them  interchangeable  with  each  aircraft.  The  development  of  a  universal  tester 
is  more  than  justified  when  the  engine  run-up,  fuel,  additional  maintanance  support 
needed  in  relocating  the  aircraft,  additional  manpower  and  the  manhours  expended 
in  completing  the  functional  test  is  considered. 


LOCATION: 


Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS : 


Open  Canopy 


■REMOVAL: 


1.  Remove  1  screw  securing  indicator  to  panel. 

2.  Slide  indicator  out  from  panel  until  sufficient  access  space  to 
connection  i3  available. 

3.  Disconnect  electrical  connector. 


INSTALLATION:  Reverse  of  removal 


K! INC'1’] ORAL  CHECK:  Perform  a  functional  check  to  ensure  fail  flag  does  not 

appear  and  that  instrument  indicates  ambient  temperature. 

Perform  operational  check  during  engine  run-up. 


TEST  EQUIPMENT :  Engine  Run  Equipment 

Engine  Limiter  Test  Set 


CLOSE  UP:  Close  canopy 


ANALYST’S  OPINION :  The  removal/replaceaent  of  the  indicator  is  good.  The  functional 

check  of  the  indicator  is  accomplished  by  verifying  that  the  indicator  does  operate. 
System  checkout  requires  engine  run-up. 


WORK  UNIT  CODE 


AIRCRAFT  F-4 


LOCATION:  Cockpit  Instrument  Panel  (front  cockpit) 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  Open  canopy 


REMOVAL :  1.  Loosen  screw  on  clamp  securing  indicator  to  panel. 

2.  Slide  indicator  from  panel 

3.  Disconnect  electrical  connector 

4.  Remove  indicator 

INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHICK:  Check  indicator  to  ensure  fail  flag  does  not  appear  and  instrument 
indicates  ambient  temperature.  Operational  check  is  accomplished  during  engine 
run-up. 


TEST  EQUIPMENT:  Engine  Run-up  and  checkout  eouiment . 

i 

C.1,.PP£'  1  £:  close  canopy 

— pPffilQN:  -phe  removal/replacement  of  the  indicator  is  an  easy  task. 

However,  the  functional  test  of  the  unit  requires  an  engine  run-up.  This  requirement 
for  an  engine  run-up  also  exists  in  other  aircraft  and  is  considered  a  ■ajor  area 
where  improvements  can  be  made.  The  installation/removal  could  be  improved  by 
using  a  quick  disconnect  type  connector  rather  than  a  screw-on. 


m 


LOCATION: 


Instrument  Panel 


SUPPORT  EQUIPMENT:  Hone 


ACCESS ;  open  canopy 


■REMOVAL :  1.  Remove  four  screws 

2.  Remove  indicator  from  panel 

3.  Disconnect  electrical  cable. 

INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  System  checked  during  engine  run-up 


TEST  EQUIPMENT: 


Engine  Run-up  and  checkout  equipment 


CLOSE  UP:  Close  canopy 


ANALYST *S  OPINION:  The  installation/resuval  of  the  indicator  is  simple  and  easily 
performed.  Major  improvements  can  be  made  by  providing  an  indicator  that  is 
interchangeable  with  all  aircraft  and  one  that  does  not  need  an  engine  run-up 
to  functionally  check  the  indicator. 
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UORK  UNIT  COOK 


AIRCRAFT  f-14 


i  I 


LOCATION :  l.  H.  Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  open  Canopy 


•REMOVAL:  1.  Remove  4  screws  securing  EOT  Indicator  to  instrument  panel. 

2.  Slide  indicator  from  panel. 

3.  Disconnect  2  electrical  connectors. 

INSTALLATION :  Reverae  of  removal. 


FUNCTIONAL  CHECK:  On  board  Master  Test  Check  (BIT),  instrument  function. 
System  function  checked  on  engine  run-up. 


TEST  EQUIPMENT :  Electrical  power  for  BIT  check 

Engine  run-up  and  checkout  equipment 

CLOSE  UP:  Close  canopy 


ANALYST'S  OPINION:  Removal  is  possible  without  removing  adjacent  instruments.  The 
Master  Test  feature  is  excellent  and  saves  considerable  time.  An  engine  run-up  is 
required  after  replacing  the  EOT  Indicator  in  the  F-14  only  to  verify  the  total 
system  is  functioning. 
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LOCATION:  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  Pilot ' 3  ladder 


ACCESS  : 


Open  canopy 


REMOVAL : 


1.  Loceen  one  screw  securing  indicator  in  the  panel 

2.  Slide  indicator  out  of  panel 

3.  Disconnect  electrical  connector 


INSTALIATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Indicator  operations  checked  during  engine  run-up. 


TEST  EQUIPMENT:  Engine  run-up  and  checkout  equipment 

Exhaust  gas  thermometer  (6C/966) 


CLOSE  UP:  Close  canopy 


ANALYST'S  OPINION:  The  removal/replacement  of  the  indicator  is  a  simple  task 

The  requirement  for  an  engine  run-up  to  perform  a  functional  tea* 
of  the  indicator  is  also  similiar  to  other  aircraft  and  a  problem  that  should  be 
corrected.  The  indicator  should  be  made  interchangeable  without  the  requirement  for 
an  engine  run-up. 


WORK  UNIT  CODE  51215 


ITEM  FUEL  FLI 


AIRCRAFT  A-4 


OW  INDICATOR 


LOCATION :  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  Cockpit  ladder 


ACCESS ; 


Open  canopy 


REMOVAL: 


1. 

2. 

3. 


Loosen  screw  on  clamp  securing  indicator 
Slide  indicator  out  from  panel 
Disconnect  electrical  connector 


INSTALLATION:  Reverse  of  removal 


— — P 1  ipMj'. .pH  jj  pff. :  Indicator  is  checked  during  engine  run-up. 


TEST  EQUIPMENT:  portable  synchro  test  set 
Engine  run  equipment 


CLOSE  UP:  close  canopy 
Remove  ladder 


* 

$ 


ANALYST'S  OPINION:  The  use  0f  a  bracket  type  installation  simplifies  the 

removal/instailation  of  the  indicator.  This  type  installation  also  reduces  the 
problem  of  stripped  nut  plates.  The  functional  test  require  engine  run. 


WORK  UNIT  CODK  51313 


I  TEN'  FUEL  FLOW  RATE  INDICATOR  AIRCRAFT  AV-8 


LOCATION :  Cockpit  Instrument  Panel  (R.  H.) 


SUPPORT  EQUIPMENT:  Aircraft  ladder 


ACCESS ;  Open  cockpit 

Remove  navigational  display  computer  (NDC)  panel  (two  screws,  unit  is  not 
disconnected) 


■REMOVAL: 


1.  Remove  two  screws  securing  indicator  to  panel 

2.  Cut  tie  wraps  securing  wire  bundle 
3-  Disconnect  electrical  connector 

4.  Slide  indicator  out  of  panel 


INSTALLATION?  Reverse  of  removal 


FUNCTIONAL  CHF.CK:  Indicator  is  checked  during  engine  run-up 


TEST  EQUIPMENT:  None 


CLOSE  UP:  Replace  NDC  panel 

Close  canopy 
Remove  ladder 


ANALYST’S  OPINION :  The  removal  of  the  navigational  display  computer  complicates  a 
rather  simple  task.  Inproper  handling  of  the  computer  panel  during  removal/replace¬ 
ment  can  cause  damage  to  the  panel  and  iuduce  malfunctions  in  the  system.  This  can 
cause  extended  maintenance  trouble  shooting  time  on  a  system  considered  in  an  up 
status.  Repeated  removal  can  also  cause  damage  or  shorting  conditions  in  the  cable. 
The  removal/ installation  is  further  complicated  by  the  length  of  cable  that  must  be 
untied  and  removed  with  the  indicator.  Modifications  can  be  made  to  improve  the 
installation/removal  by  providing  a  connector  on  the  indicator  and  including  the 
wire  harness,  now  part  of  the  indicator,  as  part  of  the  aircraft  harness. 
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WORK  UNIT  CODE  5lj*15 _ JTJ  M  FUEL  QUANTITY  INDICATOR  AIRCRAFT 


LOCATION:  Cockpit  Instrument  Panel  (Lower  Right) 


SUPPORT  EQUIPMENT: 

- -  “  Cockpit  ladder 


ACCESS ;  Open  canopy 

Remove  the  handle  to  the  tail  hook  actuator 


REMOVAL: 


1.  Loosen  screw  on  clamp  holding  indicator 

2.  Slide  indicator  from  clamp 

3.  Disconnect  electrical  connector 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  indicator  is  checked  using  test  equipment 


'!  TEST  EQUIPMENT :  TF-20  and  aircraft  power 

.{ 

■{ _ 

1  CLOSE  UP:  Replace  tail  hook  actuator  handle  and  close  canopy 

1 


ANALYST'S  OPINION :  Access  to  the  indicator  could  be  improved  by  modifying  tfce 
tail  hook  actuator  handle;  The  actual  removal/replacement  of  the  indicator  from  the 
panel  is  an  easy  task.  Consideration  should  be  given  to  modifying  the  actuato'. 
handle. 


LOCATION:  instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  canopy 


REMOVAL :  i.  Remove  three  (3)  screws  securing  indicator  to  panel. 

2.  Remove  protective  cover  by  releasing  two  (2)  quick  release  latches 

3.  Reach  under  instrument  panel  and  disconnect  one  (1)  electrical  connector. 

4.  Slide  fuel  quantity  indicator  out  of  instrument  panel 


INSTALIATt  ON: 


Reverse  removal  procedure. 


FUNCTIONAL  CHECK: 


Perform  self  test . 

Perform  functional  test  of  fuel  quantity  indicating  system. 


TEST  EQUIPMENT : 


TF-20  Fuel  Quantity  Tester 
External  electric  power 


CLuSB  UP:  Close  canopy 


ANALYST’S  OPINION :  The  installation  and  location  of  the  indicator  is  considered 

good. Removal /replacement  action  of  the  indicator  is  a  relatively  easy  task  to 
perform.  Locating  the  indicator  in  the  lower  part  of  the  instrument  panel  provides 
easy  access  to  the  electrical  connection.  This  may  generate  a  problem  since  the 
connector  is  somewhat  blindmated  to  the  indicator. 


AHALYST  S  OPINION:  The  reooval/replacement  of  the  indicator  is  a  simple  task. 
Frequent  repair  of  the  connector  may  require  removal  of  the  adjacent  indicator 
for  access  to  the  connector  because  of  loss  of  slack  in  the  harness. 


"oa\  n:i  ?  co)-.  51521 


iVSv  FUEL  CfTY.  INDICATOR 


AIRCRAFT  F-lU 


LOCATION:  R.  H.  Instrument  Panel 


rUPPORT  ECU!  WEil?:  Rone 


ACCECf :  Open  canopy 


»1 1*  Remove  U  screws  securing  fuel  qty.  indicator  to  instrument  panel. 
2.  Slide  indicator  from  panel. 

3-  Disconnect  1  electrical  connector. 

INSTALLATION:  Reverse  of  removal. 


-’H-'C  J OTtAI  On  board  Master  Test  check  (BIT),  instrument  function. 


-Qi'iPM-Tn  :  Electrical  pover 


CLOSE  UP:  close  canopy 


idtALYS-t'S  OPINION:  Removal  is  accomplished  without  disturbing  adjacent  instruments 
in  the  panel.  Incorporating  a  BIT  function  which  performs  a  functional  test  of 
the  indicator  is  an  excellent  feature.  This  feature  allows  testing  of  total  fuel 
and  individual  tank  fuel  quantity  indications. 


WOHK  UNIT  CODE  _^1312 _ ITTM  FUEL  POUND  REMATNTNC,  TNLTCATO&IRCRAFT  _AV-8 


LOCATION: 


.  L.H.  side  of  AFT  Cockpit. 


SUPPORT  EQUIPMENT: 


Pilot's  ladder 


ACCESS : 


Position  ladder 
Open  cockpit 


REMOVAL: 


1.  Remove  2  screws  securing  indicator  to  wall  (bulkhead). 

2.  Cut  tie  wraps  securing  wire  bundle. 

3.  Disconnect  1  electrical  connector 

4.  Slide  indicator  upward  and  remove  from  aircraft 


INSTALLATION:  Reverse  of  removal. 


F'UNCTJ ONAL  CHECK : 
required. 


Perform  operational  check  with  fuel  flow  system.  Engine  run 


TEST  EQUIPMENT : 


None 


CLOSE  UP: 


Close  canopy 
Remove  ladder 


E 


i 


- 1 - -  An  AFC  relocated  this  indicator  from  the  instrument  panel  to 

the  aft  cockpit  bulkhead.  This  relocation  of  the  indicator  has  improved  the  access, 
c.nd  has  made  the  removal/replacement  a  very  simple  task.  The  functional  test  of  t'n- 
indicator,  which  now  requires  an  engine  run,  should  be  changed.  Test  equipment, 
available  in  the  current  inventory,  -such  as  the  TF-20  or  MD-1  should  be  evaluated  for 
this  application.  This  wcmlcb- simplify  the  functional  test  of  the  indicator  and 
eliminate  the  need  for  an  engine  run. 


y 


’CHK  UNIT  COOK  51116 


l  VFA'  AIRSPEED/MACH  INDICATOR  AIRCRAFT  A-h 


LOCATION :  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  Cockpit  ladder 


ACCESS. ;  open  canopy 


REMOVAL:  1.  Loosen  screw  on  damp  holding  indicator 

~~  2.  Remove  unit  from  panel 

3.  Disconnect  hose  connection 

INSTALLATION:  Reverse  of  removal 


■■’I INC  "JONAL  CHECK :  Perform  pressure  leak  check  and  functionally  check  system 


TK ’IPi-^NT :  TTU-205  and  aircraft  power 


CLOSE  UP: 


Close  canopy 


ANALYST’S  OPINION:  The  installation  of  the  unit  is  considered  good.  However,  if  the 
pneumatic  hose  is  short,  the  adjacent  component  must  be  removed  to  gain  access  to  the 
connector . 


.i  > 


AKAXYST 1 S  OPINION :  The  installation  of  the  indicator  is  excellent.  Removal  and 

replacement  of  the  indicator  is  a  very  simple  and  straight  forward  task.  The  rack 
and  panel  installation  eliminates  the  access  problems  associated  with  other  air¬ 
craft  installations.  The  use  of  rack  and  panel  type  installation  should  be  stand¬ 
ardized  in  all  aircraft. 


WORK  UNIT  COD’c 


51131 


ITI-M  AIRSPEED  INDICATOR 


AIRCRAFT  F-8 


ANALYST'S  OPINION:  Access  to  the  indicator  is  considered  poor.  The  ADI  must  be 
removed  to  gain  access  to  the  connections  on  the  indicator.  Removal  of  the  ADI 
only  provides  limited  access  to  these  connections  and  may  cause  Improper  installa¬ 
tion.  Because  of  the  access  problem,  the  removal/ installation  time  for  this  task 
is  considered  high. 


>1112 


[FEET 


AIRCRAFT 


AV- 


JLSMt 


LOCATION:  LH  Instrument  Panel 


SUPPORT  EQUIPMENT: 


Pilot's  ladder 


- 1 

ACCESS :  Position  ladder 
Open  cockpit 

Remove  Weapons  Control  Panel 


OVAL: 


1.  Remove  4  screws  securing  the  indicator  to  the  panel. 

2.  Remove  2  clamps  securing  pneumatic  lines  (pitot  &  static). 

3.  Push  indicator  inward  and  instrument  will  drop  down. 

4.  Slide  hoses  off  indicator. 


INSTALLATION:  Reverse  of  Removal 


’SK'  •jONAl.  C'i/.rK: 


Perform  leak  test  and  pitot  &  static  systems  functional 
test 


LETT  -rriPMENT:  Leak  Tester  Model  175Y 


ci.QCr:  UP:  Replace  weapon  control  panel,  close  canopy  and  remove  ladder. 


ANALYST'S  OPINION:  The  installation  of  the  airspeed  indicator  is  considered  poor. 
Access  to  the  indicator  for  removal/replacement  requires  the  removal  of  the  weapon 
control  panel.  This  increases  the  possibility  of  inducing  malfunctions  in  the 
weapons  control  panel  (system).  Installation  of  the  indicator  from  the  rear  of 
the  instrument  panel  is  considered  to  be  a  poor  design.  Installations  of  the 
indicator  from  the  front  of  the  instrument  panel  would  greatly  improve  the 
removal/installation  procedure. 


AAU  19/A  COUNTER  DRUM 

WORK  UNIT  CODE 

51117 

ITEM  ALTIMETER 

AIRCRAFT  A-4 

LOCATION:  Left  side  of  instrument  panel 


SUPPORT  EQUIPMENT:  Cockpit  ladder 


ACCESS :  Open  canopy 


REMOVAL :  i.  Loosen  screw  on  clamp  securing  indicator 

2.  Remove  indicator  from  panel 

3.  Disconnect  electrical  connector 

4.  Disconnect  pneumatic  hose 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 
equipment . 


Perform  leak  check  and  functional  test  system  using  test 


TEST  EQUIPMENT: 


TTU-205 
Acft  Power 


ANALYST  S  OPINION:  The  installation  of  the  unit  is  considered  good.  However,  the 
same  problems  exists  as  in  other  aircraft,  i.e.,  if  the  cable  connection  on  the 
pneumatic  line  (hose)  is  short,  then  the  adjacent  component  must  be  removed  to  gain 
access  to  the  connections.  Also,  the  use  of  a  clamp  to  secure  the  unit  ia  quick 
but  may  cause  a  problem  if  the  clamp  is  stretched  and  won't  securely  retain  the 
instrument . 


ft*/***»1 


51118 


-iT. M  COUNTER  DRUM  ALTIMETER 


AIRCRAFT 


V.’ORK  UNIT  CODV 


LOCATION :  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  canopy 

Remove  glare  shield  (7  DZUS  Fasteners) 


REMOVAL :  1.  Disconnect  hose  connec+or. 

— •  2#  Remove  electrical  connector. 

? .  Remove  four  screws. 

Remove  indicator. 


INSTALLATION:  Reverse  of  removal 


PUNCH  ONAL  CPr C*  :  System  check  using  test  equipment. 


TEST  EQUIPMENT:  TS-1809/APM-123 
Air  Data  Tester 
Electrical  Power 


CLOSE  i  P:  Replace  glare  shield 
Close  canopy 

ANALYST'S  OPINION :  Removal  o  he  glare  shield  to  gain  access  to  the  instrument 
complicates  removal  of  the  \ir.it.  Access  to  the  pneumatic  connections  of  the  indi¬ 
cator  is  a  basic  problem  on  most  aircraft.  Major  improvements  must  be  made  in  the 
installation ^removal  of  panel  mounted  instruments  that  use  hose  (air  or  pressure) 
connections . 


AIRCRAFT  A-7 


AAU  19/A  COUNTER  DRUM 

WORK  UNIT  CODE  gjjgg _  I  TEN'  ALTIMETER _ 


LOCATION :  Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS 


Open  canopy- 

Remove  ADI  frcsn  instrument  panel  (four  screws  and  one  electrical  connector). 


REMOVAL: 


1.  Remove  electrical  connector 

2.  Remove  pneumatic  lines 

3.  Remove  four  screws  securing  indicator 

4.  Slide  indicator  out  or  panel 


INSTALLATION:  Reverse  of  removed 


FUNC’JONAL  CHECK:  Perform  leak  test  and  functional  test  of  the  Air  Data  Computer, 
the  static  &  pitot  pressure  system  and  ADI. 


TEST  EQUIPMENT:  TTU-205 

Acft.  Power 


CLOSE  UP:  Replace  ADI  Indicator 

Close  canopy 


ANALYST'S  OPINION:  Access  to  the  instrument  is  considered  poor.  Removal  of  an 
adjacent  instrument,  for  excess,  is  a  problem  also  associated  with  other  aircraft 
installations.  However,  in  this  case,  removal  of  the  ADI  provides  only  limited 
access  to  the  connections  on  the  altimeter  and  can  cause  dosage  to  the  connections 
or  improper  installation.  Major  improvement s  could  be  made  on  the  installation/ 
removal  of  this  indicator. 


51H1 


AIRCRAFT  F-4J 


i 


WORK  UNIT  COD' 


AAU-19A  COUNTER  DRW 

T7:  M  ALTIMETER _ 


LOCATION :  RH  side  of  instrument  panel  (both  cockpits) 


] - 

fUPPORT  EQUIPMENT:  None 


ACCESS i  1  Panel  (18  screws)  for  checkout  only 


Open  canopy 


REMOVAL : 


1. 

2. 

3. 

4. 


Remove  four  screws  securing  indicator 
Slide  indicator  out  of  panel 
Disconnect  electrical  connector 
Remove  static  line  from  indicator 


INSTALLATION: 


Reverse  of  removal 


HfNCTjONAL  CHrCK:  Perform  leak  test  of  static  system  and  system  test  of 
servoed  altimeter. 


I 


TEST  ECUIPM5N1 :  TTU-205,  VPT-30,  Environnent  Simulator,  TTU-229  Servo  Altimeter 

Test  Set,  a  Bleed  Air  Nitrogen  Source,  and  Electrical  Power. 


I 

I 

I 

I 


CLOSE  IP:  Secure  Access  Panel 
Close  canopy 


ANALYST'S  OPINION :  The  removal/replacement  of  the  indicator  is  a  relatively 

simple  task,  however,  a  problem  does  exist  as  in  other  aircraft,  ie,  if  the  static 
line  (hose)  is  too  short,  access  to  this  connection  is  gained  by  removing  an  adja¬ 
cent  instrument.  In  this  case,  the  radar  indicator  must  be  removed.  Consequently, 
a  radar  system  functional  test  must  also  be  accomplished.  The  functional  test  of 
the  indicator  requires  too  much  support  equipment.  In  addition,  access  to  the  test 
fitting  should  be  improved  by  using  quick  release  fasteners  instead  of  18  screws. 


WORK  UNIT  COOK  5U33 


ITEM  COUNTER  DRUM  ALTIMETER 


AIRCRAFT  F-8 


LOCATION:  Instrument  Panel 


SUPPORT  EQUIPMENT 


ACCESS  : 


Open  canopy 
Remove  ADI 


REMOVAL:  1.  Disconnect  pneumatic  lines 

2.  Disconnect  electrical  connector 

3.  Remove  4  screws 

4.  Slide  indicator  from  panel 

INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Indicator  is  checked  using  test  equipment 


TEST  EQUIPMENT:  TTU-205 


CLOSE  UP: 


Replace  ADI  and  functionally  eheck  system. 
Close  canopy. 


ANALYST’S  OPINION:  Access  to  the  indicator  is  considered  poor.  Access  to  the 
connections'  or.  the  indicator  is  gained  by  removal  of  the  ADI.  Removal  of  the  ADI 
only  provides  limited  access  to* the  connections.  Consequently,  a  simple  task  of 
removing  an  indicator  becomes  a  rather  tedious  task  which  could  cause  additional 
system  problems  if  not  installed  properly.  Improvements  in  the  removal  /installation 
are  required. 


51111 


rr-M  AAU19./A  ALTIMETER 


AIRCRAFT  F“l4 


v:ORK  UNIT  CO  Dr 


iiOCATION:  LH  Instrument  Panel 


PUPPORT  EQUIPMENT:  None 


- - - - - J 

ACCESS  Lower  aircraft  boarding  ladder 

Open  canopy 


REMOVAL: 


1. 

0. 

3. 

4. 


Remove  4  screws  securing  altimeter  to  instrument-  panel. 
Slide  altimeter  from  panel. 

Disconnect  1  electrical  connector. 

Disconnect  pneumatic  line  (static)  fitting. 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  f Hr  OK :  Perform  leak  test  and  functional  check  of  static  system. 


TEST  EQUIPMENT : 


TTU-205 

Electrical  Power 


C.T03F.  IP:  Close  Canopy 

"  -  Secure  Boarding  ladder 


ANALYST'S  OPINION:  The  removal/replaceme- 1  of  the  indicator  is  good.  The  unit 
can  be  removed/replaced  without  removing  an  adjacent  component.  The  installation 
on  this  aircraft  is  improved  over  other  aircraft  by  simply  increasing  the  length 
of  the  electrical  cable  and  pneumatic  line  to  allow  the  disconnection  of  lines  after 
the  unit  is  pulled  from  the  instrument  panel.  This  type  installation  should  be 
standardized  in  all  aircraft. 


REMOVAL:  R6®0^  one  clanp  on  pneumatic  line. 

2.  Remove  four  screws  on  indicator. 

3.  Slide  ur.it  out  of  instrument  panel. 

4.  Disconnect  electrical  connector. 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  leak  check  and  functional  test  of  static  system  and 
functional  test  of  the  weapon  system  . 


FLIGHT  REFERENCE/AFCS 
SYSTEMS 


FLIGHT  INSTRUMENTS 

AIR  DATA  COMPUTER 

AUTOMATIC  FLIGHT 
DIRECTIONAL  COMPUTERS 


_ _ 2> - - - - - - -  -  '"  -  v  ■ 


ft/TCWT  REFERENCE /AFCS  SYSTEMS 


t.ON'.’KNT!' 

A-4 

A -6 

A -7 

F-*4 

K-fl 

F-l*4 

AV-'< 

COMPONENT 

Flight  Instruments: 

56861 

511*42 

511*+1 

56861 

51191 

56XIC 

51151 

56X11 

56882 

511*42 

56865 

51193 

51X3  D 

51152 

56851 

71X1R 

56X1*4 

51163 

56*4F2 

51113 

56X13 

56X11 

5161*4 

56X13 

Air  Data  Computer 

56550 

565AO 

73A61 

56*45*4 

n/a 

56x18 

56990 

Automatic  Flight 

5751*4 

N/A 

57575 

n/a 

576C3 

57711 

57890  I 

Directional  Computers 

57510 

57577 

576AU 

57712 

57576 

576A5 

57713 

Si 


$ 

* 

& 


)  i 

H 


K 


Jr 


24: 


JS*. .,A,r — -v  s*& 


‘^'  O  I  i  #i'l  - 
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Flight  Reference  System 


NOMENCLA  :'URH:  Flight  Instruments 


F-8: 


58861 

51141 

56861 

56X11 

,  51142 

51142 

56865 

5682.1. ... 

A-6:  56882 

A"7:  -7.LXUR-..- 

FJ,:  56LLk 

51191 

56X1C 

56X11 

56xii 

51193 

■W3- 

.  51X1D 

F-14 :  564E2 

56X13 

AV-8 :  51151,  51152, 

51113,  51614 

GENERAL  OBSERVATIONS:  Angle  of  Attack  transducers  and  indicators,  compass 
transmitters,  attitude  indicators,  and  gyros  are  included  in  this 
general  category.  All  installations  are  relatively  simple  with 
access  usually  good  to  indicators  and  generally  tight  for  transmitters. 
Functional  check  of  these  items  tends  to  be  complex  and  time  consuming 
unless  a  good  built-in-test  (BIT)  is  provided. 


DESIRABLE  FEATURES:  1.  Instrument  access  is  generally  good  with  provisions  for 
removal  from  the  front  side  of  the  panel.  The  A-7  uses  a  rack  and 
panel  mount  on  the  attitude  direction  indicator  which  simplifies 
removal/installation  tasks.  Other  aircraft  provide  ample  wire  slack 
for  disconnect.  2.  The  F-l4  makes  good  use  of  BIT  to  simplify  func¬ 
tional  check  tasks.  The  F-8  checkout  of  its  attitude  horizon  indicator 
makes  use  of  a  simulator  set  to  ease  checkout  problems.  3»  Aircraft 
using  probe  style  angle  of  attack  transducers  appear  to  have  better 
installations  than  vane  style.  The  probe  is  more  easily  installed  in 
non-vulnerable  locations  because  cf  its  shape  and  operational  concept. 

4.  Some  aircraft  such  as  the  A-7,  F-4,  and  AV-8  have  managed  to  install 
compass  transmitters  in  remote  locations  that  are  easily  reached.  The 
fuselage  location  of  the  AV-8  transmitter  provides  working  space  that  is 
far  superior  to  other  aircraft  surveyed. 


Xfr'' 


SYSTEM: 


NOMENCLATURE :  Flight  Instruments _ 

UNDESIRABLE  FEATURES:  1.  While  most  instrument  locations  allow  easy  removal, 
the  AV-8  attitude  indicator  requires  removal  of  an  adjacent  control 
panel  and  the  removal  from  the  rear  side  of  the  instrument  panel. 

This  is  tedious  in  a  small  cockpit  such  as  in  this  airplane.  The 
A -4  angle  of  attack  indicator  is  easily  removed  after  the  landing 
gear  handle  is  moved  to  the  "UP"  position.  Although  the  A-4  landing 
gear  appears  tolerant  of  this,  if  appropriate  precautions  are  taken, 
it  still  presents  certain  obvious  hazards.  2.  The  effort  to  locate 
sufficiently  remote  real  estate  to  mount  the  compass  transmitter  has 
resulted  in  its  location  high  in  the  vertical  fin  of  the  A-4  and  F-l4. 
Usually  (except  the  AV-8)  the  transmitter  is  difficult  to  remove  because 
of  cramped  quarters  and  placing  it  this  high  makes  it  even  more  difficult. 
3.  Functional  checks  are  generally  complex  and  involved.  This  is 
particularly  true  of  integrated  systems  such  as  the  A-7.  Extensive 
test  equipment  hookup  is  required.  4.  Terminal  strips  used  in  some 
airplanes  are  more  time  consuming  than  connectors.  Although  the  time 
difference  involved  is  not  very  much,  terminals  also  provide  a  hazard 
of  dropped  hardware.  Recovering  a  nut  that  has  come  adrift  in  the 
vertical  fin  is  significantly  time  consuming. 

ADDITIONAL  REMARKS:  Functional  check  methods  are  a  good  field  for  improvement. 

Simplified  test  equipment  or  built-in-test  will  have  more  impact  on  effort 
in  this  system  than  will  design  improvements  to  the  installation.  Re¬ 
moval  and  installation  in  most  cases  is  a  minor  part  of  the  job  due  to 
attention  previously  given  by  design. 
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WORK  UNIT  COOK  5^861 _  ITEM  ANGLE  OF  ATTACK  INDICATOR  AIRCRAFT  A-4 


LOCATION :  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  canopy 

Position  the  "Landing  Gear  Handle"  in  the  "Up"  position. 


REMOVAL:  1. 

2. 

3. 


Remove  four  screws  securing  indicator  in  the  panel. 
Slide  indicator  out  of  panel. 

Disconnect  electrical  connector. 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHnCK:  Functional  test  is  accomplished  by  moving  the  angle  of  attack 
probe  and  checking  the  indicator  for  proper  display. 


TEST  EQUIPMENT:  Aircraft  external  electrical  power 


CLOSE  UP:  Position  landing  gear  handle  in  the  "down"  position. 
Close  Canopy. 


ANALYST'S  OPINION:  The  removal/replacement  of  the  indicator  is  considered  a  simple 
task.  However,  the  requirement  to  position  the  landing  gear  handle  in  the  "up" 
position  for  access  to  the  indicator  is  not  considered  a  safe  maintenance  practice. 
Although  this  may  be  considered  a  safe  procedure  to  follow,  it  is  one  that  can  be 
considered  as  a  "Murphy"  item.  This  maintenance  procedure  should  be  evaluated  to 
insure  adequate  safeguards  are  provided  and  followed  by  technicians  accomplishing 
the  maintenance. 


“"V?- 


t 


LOCATION: 


Cockpit  Instrument  Panel 


I 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  Open  canopy 


REMOVAL:  1. 

2. 

3. 

4. 


Remove  one  (1)  screw  to  remove  mask  light 
Remove  two  (2)  screws  securing  indicator  to  panel 
Slide  indicator  out  from  panel  to  provide  sufficient 
access  to  electrical  connector 

Disconnect  electrical  connector  and  remove  indicator 


INSTALIATION :  Reverse  removal  procedure 


I 


FUNCTIONAL  CHECK :  Perform  system  operational  checkout  and  check  alignment 


TEST  EQUIPMENT :  Alignment  set,  AQA,  215-00112-27 

External  electric  power 


CLOSE  UP:  Close  canopy 


ANALYST'S  OPINION:  The  installation/removal  of  the  indicator  is  a  simple  task  and 

similar  to  other  aircraft.  The  functional  test  of  the  system  is  relatively  simple. 
Majority  of  the  time  expended  in  performing  the  overall  task  is  used  in  setting  up 
the  alignment  on  the  aircraft.  Overall  system  functional  test  can  be  improved  by 
using  a  Probe  type  transducer  rather  than  a  Vane  type. 


WORK  UNIT  CODE  56861 


ITEM  Angle  of  Attack  Indicator  AIRCRAFT  F-4b 


LOCATION:  Front  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS:  OPen  canopy 


REMOVAL:  1# 

2. 

3. 

h. 


Remove  three  screws  securing  indicator  to  the  panel 
Slide  indicator  out  of  panel 
Disconnect  electrical  connector 
Remove  indicator 


INSTALLATION :  Reverse  of  installation 


FUNCTIONAL  CHECK: 


System  functional  test  is  accomplished  by  checking  the  limits 
of  the  indicator  and  response  to  the  movement  of  the  angle 
of  attack  Probe. 


TEST  EQUIPMENT:  Electrical  Power 


CLOSE  UP:  Close  canopy 


ANALYST’S  OPINION:  The  access,  installation  and  removal  of  the  indicator  is  good. 

Functional  test  of  the  system  is  a  rather  simple  task.  This  installation  should  be 
used  on  all  aircraft  and  considered  as  a  standard  installation. 


ITT  M  Angle  of  Attack  Indicator 


AIRCRAFT  F-8 


V:ORK  UNIT  COD?  51191 


LOCATION :  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  Open  canopy 


REMOVAL:  1. 

2. 

3. 


Remove  four  screws  securing  indicator  to  the  panel 
Remove  indicator  from  panel 
Disconnect  electrical  connector 


=:  —  -  — 


FUNCTJONAL  CHrCK :  The  angle  of  attack  indicator  and  transducer  are  checked 

^  system  using  test  equipment 


TEST  EQUIPMENT:  AOA  Alignment  Set 

Electrical  Power 


CLOSE  IP:  Close  canopy 


ANALYST’S  OPINION:  The  access,  installation  and  removal  of  the  indicator  is  good. 

The  major  portion  of  the  time,  used  in  accomplishing  a  functional  test,  is  needed 
to  set  up  the  alignment  set.  This  system  functional  test  could  be  reduced  if  the 
vane  type  transducer  is  replaced  by  a  Probe  type. 


1  A 
j  * 


WORK  UNIT  CODE  56XIC 


ITr  M  Angle  of  Attack  Indicator  AIRCRAFT  F-lU 
ID-1777/A 


LOCATION:  LH  Side,  Upper  Instrument  Panel  (Air  Combat  Maneuver  Panel) 


SUPPORT  EQUIPMENT:  None 


ACCESS  ; 


Open  canopy 


REMOVAL:  1.  Remove  2  screws  securing  AQA  Indicator  to  panel 

2.  Slide  indicator  from  panel 

3.  Disconnect  1  electrical  connector 


INSTALLATION :  Reverse  of  removal 


TEST  EQUIPMENT:  Electrical  power 


FIINC1 JONAL  CHcCK :  On  board  Master  Test  Check  (LIT),  Instrument  function 


1  <- 

«  1  • 

1 


CLOSE  UP: 


Close  canopy 


i 

i 


■1 

if 


ANALYST'S  OPINION:  The  AQA  Indicator  installation  is  similar  to  installations  in 

other  aifcrdrt.  Removal  is  possible  without  removing  adjacent  instruments.  The 
use  of  the  Master  Test  Check  in  accomplishing  the  functional  test  is  an  excellent 
feature  and  one  that  saves  time  and  eliminates  the  need  for  test  equipment  that  is 
used  in  checking  other  aircraft  installations. 


1. 


.'OHK  UNIT  CODi 


51151 


TT'  M  Angle  of  Attack  Indicator 


AIRCRAFT  AV-8 


LOCATION:  Upper  LH  Side  of  Instrument  Panel 


SUPPORT  EQUIPMENT:  Pilot's  Ladder 


ACCESS  Open  canopy 


REMOVAL :  1* 


Loosen  1  screw  securing  indicator  to  panel 
Slide  indicator  from  panel 
Disconnect  1  electrical  connector 


““  —  - — 


FMNC't ONAL  CMrCK :  Move  the  air  stream  direction  detector  (AOA  Probe)  and  observe 

~  ~  if  indicator  readings  follow  movement.  Check  full  ravel 

readings  of  the  indicator. 


|  TEST  EQUIPMENT:  Electrical  power 

1 


CLOSE  t?:  Close  canopy 

Remove  ladder 


ANALYST'S  OPINION:  The  access,  installation  and  removal  of  the  indicator  is  good. 

H5B6V&1  HTKT installation  of  the  unit  is  considered  a  simple  task.  The  functional 
test  of  the  indicator  and  the  probe  can  be  accomplished  without  the  use  of  test 
equipment.  The  installation  should  be  used  on  all  aircraft. 


V.’OHK  UNIT  CODr  51142 


ITT  M 


.e  of  Attack  Transducer  AIRCRAFT  A-7* 


LOCATION:  Left  Cockpit  Console  Area  Under  Canopy  Rail 

-  ^ 


j  SUPPORT  EQUIPMENT:  work  stand 

|  torque  wrench 

»  -  -  -  -  -  _  _  _  _ 


ACCESS ;  Open  canopy 


i.  . 


REMOVAL : 


1. 

2. 

3. 

4. 

5. 

6. 


Remove  2  screws  securing  AQA  vane  or  transducer 
Remove  vane 

Remove  clamp  securing  AOA  transducer  cable 
Disconnect  electrical  connector 

Cut  safety  wire  and  remove  7  bolts  securing  AOA  transducer 
Remove  transducer  and  replace  vane  on  transducer 


INSTALLATION :  Reverse  removal  procedures 


PUNCH  ORAL  CHECK: 


Perform  AQA  transducer  alignment  and  system  operational  checkout 


TEST  EQUIPMENT:  AOA  Alignment  Set 

APC  Flight  Line  Test  Set 
External  Electrical  Power 


CLOSE  UP:  Close  canopy 


ANALYST'S  OPINION:  The  location  of  the  AOA  vane  is  undesirable  because  of  the 

susceptibility  to  damage  during  normal  aircraft  maintenance  or  ground  operations 
However,  this  occasional  damage  could  be  prevented  if  the  vane  guard  (provided 
as  support  equipment)  is  installed.  The  location  of  the  transducer,  under  the 
canopy  rail,  does  cause  some  difficulty  in  the  removing  and  installation  of  the 
bolts  (7)  securing  the  transducer.  The  functional  check  of  the  system  does  +ake 
more  time  and  support  equipment  compared  to  other  aircraft.  Also,  the  use  c  a 
Air  Stream  Direction  Detector  would  simply  be  the  removal/replacement  action  as 
)  well  as  the  functional  test. 


v:ork  uni?  cop;- 


56863 


I T.  M  A/A  Transducer 


AIRCRAFT 


LOCATION:  Left  Side  Forward  Fuselage  Area 


SUPPORT  EQUIPMENT:  Maintenance  stand 


ACCESS •  Remove  access  panel  by  removing  (18)  screws 


REMOVAL : 


1. 

2. 

3. 


Remove  six  (6)  screws  securing  transmitter  to  aircraft 
Lift  transmitter  from  aircraft 

Reach  through  access  panel  and  disconnect  the  electrical 
connector 

Remove  transmitter 


INSTALIATICN :  Reverse  of  removal 


PHNC  VZ  PNAL  CH.-  CK :  System  functional  test  is  accomplished  by  rotating  the  trans¬ 

mitter  and  checking  the  response  of  the  indicator.  The  heater  cir 
cuits  are  also  checked  during  the  functional  test. 


TIES?  EQUIPMENT:  Aircraft  electrical  power 


CLOSE  IP:  Close  canopy 


ANALYST'S  OPINION:  The  removal  and  replacement  of  the  transmitter  is  rather  easy 

The  location  of  the  probe  does  not  expose  it  to  any  damage  that  nay  occur  during 
aircraft  maintenance.  Functional  test  of  the  eouipment  is  simple  and  does  not 
require  test  equipment. 


WORK  UNIT  CODR  51193 


JT5M  Angle  of  Attack  Transducer  AIRCRAFT  F-8 


LOCATION:  Right  Cockpit  Console  Area  Under  Canopy  Rail 


SUPPORT  EQUIPMENT:  Maintenance  stand 


ACCESS:  Open  canopy 


REMOVAL:  1.  Remove  transducer  vane 

2.  Remove  7  bolts  securing  transducer 

3.  Disconnect  electrical  connector 

4.  Remove  transducer  and  replace  vane  on  transducer 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Angle  of  attack  transducer  is  checked  with  the  indicator 
as  a  system 


TEST  EQUIPMENT :  Angle  of  attack  vane  alignment  set 
Aircraft  electrical  power 


ANALYST’S  OPINION:  The  removal  and  replacement  of  the  transducer  requires  the 

specialist  to  change  his  work  area  from  outside  the  aircraft  to  the  cockpit  area. 
Although  the  removal/installation  of  the  transducer  is  not  difficult  the  special¬ 
ist  must  be  careful  and  not  drop  any  of  the  bolts  in  the  cockpit  area.  The 
functional  best  of  the  system  requires  two  specialists  to  complete  with  most  of 
the  time  expended  on  installing  the  alignment  set.  Use  of  a  Air  Stream  Direction 
Detector  would  improve  the  overall  maintenance  task. 


WORK  UNIT  CODE  5H52 


IT?  M  Air  Stream  Direction  Detector  AIRCRAFT  AV-8 


LOCATION :  R.H.  Side  forward  cockpit 


SUPPORT  EQUIPMENT:  Aircraft  ladder 


ACCESS ;  Open  canopy 

Remove  l4  screws  and  remove  aircraft  panel 


REMOVAL:  1. 

2. 

3. 

k. 


Disconnect  electrical  connector 
Cut  tie  wraps 

Remove  four  bolts  securing  detector  to  fuselage  support  bracket 
Slide  detector  probe  out  of  fuselage 


INSTALLATION :  Reverse  of  removal 


■ 


FUNCTIONAL  CHECK:  Move  detector  probe  (rotate)  and  observe  that  the  indicator 

follows  probe  movement.  Check  probe  heater  and  freedom  of  movement  of  the  probe. 


TEST  EQUIPMENT:  Electrical  Power 


CLOSE  UP:  Replace  panel,  close  canopy 


ANALYST'S  OPINION:  Accessibility  to  the  detector  is  considered  marginal  from  a 
maintenance  view  point.  The  functional  test, although  a  simple  task,  requires 
two  men  to  accomplish.  The  overall  functional  test  does  not  seem  adequate  to  determine 
proper  operation  and  accuracy  of  the  system. 


LOCATION:  Vertical  Tail 


SUPPORT  EQUIPMENT:  v.’ork  stand. 


ACCESS :  Remove  18  screws  to  remove  panel. 

Open  canopy. 


FUNCTIONAL  CHECK:  The  compass  system  is  functionally  checked  then  the  system  is 

calibrated  in  the  Compass  Rose. 


TEST  EQUIPMENT: 


Compass  calibrator 
Electrical  power 


CLOSE  VP:  Close  canopy 
Replace  oanel 


ANALYST  S  OPINION:  The  access  to  the  transmitter  Is  somewhat  restricted.  Removal  and 
replacement  is  a  one  hand  operation.  Removal/replacement  could  be  improved  by  using  t 
connector  instead  of  a  terminal  strip. 


I l/H hy r Iik> lift  idi  n  *, ttlSUJf i f f  Ruf  ill- i* t {.' $ i HI W hi * ; 


WORK  UNIT  CODE  56X11 


ITTM  ML-1  Ccmoass 


LOCATION :  Right  wing  tip  area 


SUPPORT  EQUIPMENT:  None 


ACCESS  ; 


Remove  12  screws  and  remove  panel. 


REMOVAL:  1.  Remove  two  ground  leads 

2.  Remove  two  clamps 

3.  Disconnect  electrical  connector 

4.  Remove  three  screws  securing  transmitter 
5 •  Remove  transmitter 

INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHE:CK:  System  must  be  calibrated  on  Compass  Rose  using  test  equipment. 


TEST  EQUIPMENT: 


MC-2  Compass  Calibrator 
Electrical  power. 


CLOSE  IT3:  Replace  acft  access  panel 


ANALYST'S  OPINION:  Caution  must  be  exercised  when  the  access  panel  is  replaced.  All 
screws  must  be  replaced  in  the  hole  they  are  removed  from  or  recalibration  is  required. 
This  is  undesirable  because  of  the  extra  screw  accounting  procedures  involved.  Access 
is  good , 


•:OHK  UNIT  COD?  56X11 


JTTM  Remote  Compass  Transmitter  AIRCRAFT  F-4j 


REMOVAL : 


1.  Remove  ground,  strap 

2.  Remove  clamp  securing  wiring  harness 

3.  Disconnect  electrical  connector 

4.  Remove  three  alien  head  screws 

5 .  Remove  transmitter 


INSTALLATION :  Reverse  of  removal 

I 


FUNCTIONAL  CHECK:  System  is  functionally  checked  and  calibrated  on  a  Compass  Rose 


(L 


TEST  EC.UIPMSNT:  Compass  tester. 

Electrical  power. 


1 


CLOSE  UP:  Replace  access  panel 


ANALYST'S  OPINION:  Access  to  the  unit  is  restricted  by  the  aircraft  structure. 
Removal  of  the  inside  alien  head  screw  is  a  one-hand  operation  and  must  be  accom¬ 
plished  without  visual  reference. 


WORK  UNIT  CODE  5l6lU 


ITT-  M 


Flux  Valve 


AIRCRAFT  AV-8 


LOCATION :  Aft  bottom  tail  section  directly  under  IFF  Antenna 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  Remove  sealant  from  screw  heads  and  surface  of  panel. 

Remove  12  screws  on  two  access  panels. 


REMOVAL : 


INSTALLATION: 


1.  Remove  two  bolts  on  support  plate. 

2.  Remove  1  screw  on  support  plate. 

3.  Remove  support  plate  from  aircraft. 

4.  Remove  3  bolts  securing  transmitter. 

5.  Remove  potting  from  6  screws  and  remove  screws  securing  wires  to 
transmitter. 

6.  Remove  transmitter  from  aircraft. 

Reverse  of  removal 


I 


FUNCTIONAL  CHECK:  Perform  compass  swing  &  functional  test 


TEST  EQUIPMENT:  Electrical  power.  Compass  test  set. 


CLOSE  UP:  Replace  access  panels 


ANALYST’S  OPINION:  This  location  is  very  good,  maintenance  can  be  accomplished 

at  ground  level.  Removal/replacement  can  be  improved  by  using  a  connector  rather 
them  securing  leads  to  a  terminal  strip.  The  potting  on  the  terminal  strip  is  not 
desirable.  Sealant  on  the  access  panels  could  be  eliminated  by  use  of  form-in-place 
gaskets.  A  drain  hole  would  also  help  remove  captured  water  (the  aircraft  viewed  at 
NARF  was  missing  the  sealant  and  the  area  contained  a  substantial  quantity  of  water). 


WORK  UNIT  CODS  71XLR 


ITTM 


3 


LOCATION ;  Instrument  panel 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  Open  canopy 


REMOVAL :  1.  Remove  four  (4)  screws  securing  ADI  to  panel. 

2.  Slide  ADI  out  of  panel. 

INSTALLATION :  Reverse  removal  procedure 


FUNCTIONAL  CHECK: 


Perform  an  operational  check  of  the  heading  mode  system 


TEST  EQUIPMENT : 


CLOSE  UP:  Close  canopy 


External  electric  power 
SM-639/ASM  Test  Set  (Optional) 


ANALYST’S  OPINION :  The  <.cce3sihility  to  the  ADI  is  ideal  hut  the  Heading  Mode 

System  operational  checkout  requires  integration  ( input  and  ^outputs )  to  many 
systems  and  the  check-out  time  is  extensive. 


c. 


WORK  UNIT  COD? 


IT?  M  Attitude  Directional  Indica-  AIRCRAFT 


bOCATiON:  Coeknit  Instrument  Panel 


SUPPORT  EQUIPMENT 


REMOVAL : 


INSTALIATION: 


Open  canopy 


1.  Remove  4  screws  securing  indicator  to  panel 

2.  Slide  indicator  from  panel 

3.  Disconnect  2  electrical  connectors 

4.  Remove  indicator  from  cockpit 

Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  functional  test  of  heading  and  attitude  reference  system 


ANALYST'S  OPINION:  Removal  and  replacement  of  the  instrument  is  good.  The  functional 
testing  of  the  system  requires  an  operational  test  of  the  heading  and  attitude  refer-  1 
ence  system  which  takes  some  time.  Some  methods  should  be  developed  to  simply  testing j 
of  the  indicator.  1 


ANALYST’S  OPINION :  Removal  and  replacement  of  the  indicator  is  t  easy  task. 
Functional  testing  of  the  indicator,  using  the  simulator,  i3  accomplished  in  a  short 
time.  Overall  maintenance  task  is  considered  good. 


Aircraft  electrical  power 


CLOSE  UP: 


Replace  cover  on  gyro 
CloBe  access  panel 


ANALYST'S  OPIKICW :  The  access  to  the  gyro  could  he  improved  by  removing  the 
cover  from  $he  gyro.  The  location  of  the  equipment  is  good  since  all  maintenance 
can  be  accomplished  at  ground  level. 


!  -)l! 


•  -y 

*  i 


I  !  ! 


I  ?; 


x ;  5. 

i  » 

*■ 

•  f  r 

u  S,» 


I 


WORK  UNIT  COOK 


56882 


Pitch  &  Roll  Gyro 


AIRCRAFT 


LOCATION :  Aft  Eouipraent  Compartment 


■UPPORT  EQUIPMENT:  None 


ACCEoS:  Lower  aft  compartment  door  and  enter  aircraft 


REMOVAL:  1.  Remove  connectors 

2.  Loosen  thumb  screws  securing  unit 

3.  Remove  component 


INSTALIATION :  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Specialist  stated  he  rotates  unit  and  checks  indicator  for 
response  before  he  installs  unit.  He  was  not  aware  of  any 
test  eouipment  used  to  check  system. 


TEST  EQUIPMENT:  Electrical  power 

Test  equipment  unknown 


CLOSE  UP:  close  compartment  door 


ANALYST'S  OPINION:  The  location  and  accessibility  of  the  unit  is  excellent.  | 
The  functional  test,  as  described  by  the  specialist,  is  not  adequate.  A  system  ! 
simulator  should  be  provided,  or  designed,  for  use  in  making  a  reliable  functional  ». 
test  of  the  system. 
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WOKK  UNIT  COOK  56X13 


ITEM  Roll  &  Pitch  Gyro 


AIRCRAFT  F-4b 


LOCATION:  Aft  Cockpit  Below  Left  Hand  Console 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  canopy 

Loosen  14  fasteners  and  remove  panel 

Disconnect  connectors  in  the  AFCS,  Nav.  Computer  Control  and 
- the. Data  Link  Control _ 


REMOVAL: 


1.  Remove  two  connectors 

2.  Remove  three  mounting  bolts  securing  the  unit 

3.  Slide  gyro  out  of  mounting 


INSTALLATION :  Reverse  of  removal 


fj 


FUNCTIONAL  CHECK:  System  is  checked  by  using  a  compass  adapter  compensator 

Perform  heading  reference  and  attitude  reference  system  check 
Functionally  check  AFCS  system 
Check  data  link 


TEST  EQUIPMENT:  PSM-18 ,  Electrical  Power,  Hydraulic  Supply  needed  for  the 
Utility,  PC-1  &  PC-2  systems 


CLOSE  UP: 


Reconnect  system  connectors  Close  canopy 

Replace  panel 


? 

? 

i 

* 

j 


:  Access  to  the  unit  is  too  difficult  and  time  consuming. 

The  requirement  to  disconnect  operational  connectors  for  access  is  considered 
very  poor.  The  functional  check  of  the  gyro  system  and  those  systems  that  were 
disconnected  it' very  time  consuming.  Disconnecting  systems  that  are  not  considered 
faulty  only  increases  the  posaiility  of  inducing  malfunctions  and  causing  addi¬ 
tions!  maintenance  actions. 


- 


NO!  Sir  LA  "LIKE: 


Air  Data  Computer 


'■UC :  A-!- :  56550  A-6:  565AO  A-7:  73A61  F-1*:  56U5U 

F-8:  _  F-l*»:  %Xl8  AV-6:  56990 

GENERAL  OBSERVATIONS:  The  A-7  and  F-14  Built-in-Test  (BIT)  features  prove  the 
continuing  desirability  of  this  capability.  Access  varied  from  very 
good  to  very  poor  among  the  airplanes.  Overall,  component  design 
allowed  simple  removal  tasks. 

DESIRABLE  FEATURES:  1.  The  A-7  and  F-lU  provide  BIT  features  that  simplify 
functional  test  significantly.  The  F-lU  is  checked  solely  by  BIT 
while  the  A-7  requires  further  check  of  the  integration  with  other 
systems  using  the  tactical  computer  operational  test  program  and  a 
test  set.  2.  The  A-6,  A-7,  and  AV-8  installations  offer  deck  level 
access.  The  AV-8  access,  however,  is  degraded  by  a  removable  panel 
held  on  with  2b  fasteners. 

UNDESIRABLE  FEATURES:  1.  Access  appears  as  a  problem  in  several  airplanes. 

The  location  in  the  F-4  which  requires  removal  of  the  seat  and  a  radio 
r/t  unit  is  not  acceptable.  The  A-b  has  too  much  congestion  around 
the  unit.  The  F-lU  and  AV-8  have  numerous  fasteners  in  the  panel. 

2.  The  A-6  probe  is  located  on  the  vertical  fin.  Hooking  tip  the 
pneumatic  line  from  the  test  set  could  be  a  real  adventure  if  the  tail 
is  extended  over  the  deck  edge.  3.  The  A-b  installation  required 
bending  of  the  pitot  static  lines  to  get  the  unit  out. 


ITEM 


AIRCRAFT  A-4M 


WORK  I  !N  1  T  I’Oilp;  56540 


Air  Dar,a  Computer 


LOCATION:  Left  Side  of  Hose  Wheel  Well 


rUPPORTEQUl  PMF.NT :  None 


ACCESS ;  None 


REMOVAL:  1.  Remove  electrical  connectors  and  pitot,  static  lines 

2.  Remove  four  bolts  securing  unit  to  frame 

3.  Remove  unit  (removal  o  unit  is  difficult) 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK: 


System  is  checked  using  air  data  computer  test  set.  Weapon 
System  is  checked  for  inputs  from  the  air  data  computer. 


TEST  EQUIPMENT:  TTU-205,  CY-b5l/ASM-332A 

E3  ectri ca 1  power 


CLOSE  UP:  None 


ANALYST'S  OPINION:  Removal  and  installation  of  the  two  outside  boles  securing 

the  unit  is  very  difficult.  Once  removed,  the  unit  must  be  somewhat  worked  out 
of  the  area  very  slowly  so  as  not  to  damage  it.  Removal/replacement  is  considered 
poor.  Frequent  removal  of  the  unit  also  tends  to  damage  the  pitot  and  static 
lines,  becuase  they  must  be  folded  out  of  the  way  once  disconnected.  Unit  should 
also  be  relocated  in  the  aircraft.  At  present,  it  is  at  the  lowest  part  of  the 
pressure  system  which  tends  to  damage  the  ADC  because  of  water  ingestion. 


CLOSE  UP;  Clo3e  compartment  door  (jl 


AMALYST'S  OPIKJGW:  Location  and  installation  of  the  unit  in  the  aircraft  is  excel- 

lent.  Design  of  the  aircraft  compartment  provides  a  ground  level  access  to  a  number 
of  avionic  components.  The  system  functional  test  does  pose  a  problem  since  the  }  jj 

specialist  must  walk  up  the  aircraft  to  install  pneumatic  line  on  probe  locatecl  on  Lu 

the  vertical  tail. 


■J 


WOKK  UNIT  CODE  5 64^4 


AIRCRAFT  F-Uj 


LOCATION :  Below  LH  Console  Rear  Cockpit 


SUPPORT  EQUIPMENT:  Open  canopy 


ACCESS : 


Remove  ejection  seat 

Remove  radio  R/T  unit  (loosen  two  bolts  and  slide  unit  out) 


REMOVAL :  1.  Loosen  wing  type  fasteners  securing  ADC 

2.  Slide  unit  out  from  mount  to  position  vacated  by  R/t 
unit.  Slide  ADC  out  of  area  and  remove  unit. 


INSTALIATICN :  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Perform  functional  check  of  Bell  Mouth  Systan,  variable  ram, 
AQA,  pitot  and  static  system,  engine  bleed  air  and  leak 
check.  Functional  test  is  accomplished  on  associated  systems. 


TEST  EQUIPMENT:  AN/PSM-15 


CLOSE  UP:  Replace  radio  r/t  unit,  replace  ejection  seat 


ANALYST  S  OPINION :  Access  to  the  ADC  is  considered  poor.  Unit  should  be  located 
elsewhere  on  the  aircraft  to  improve  accessibility.  Removal/replacement  action  of 
the  ADC,  on  other  aircraft,  is  generally  an  easy  task.  However,  on  this  aircraft 
it  is  a  major  maintenance  action  requiring  removal  of  the  ejection  seat.  Location 
of  the  ADC  leads  one  to  believe  it  was  an  after-the-fact  reauirement. 


WORK  UNIT  COIlK  %Xl8 


CP-1035/A  AIR  DATA 
ITEM  COMPUTER  (ADCl 


AIRCRAFT  F-l4 


LOCATION:  RH  side  of  mid  fuselage  area 


niPPORT  EQUIPMENT:  Work  Stand 


REMOVAL:  1.  Cut  safety  wire  and  loosen  2  hold  down  fasteners  securing  ADC. 

2.  Disconnect  3  electrical  connectors. 

3.  Disconnect  pitot  &  static  line  fittings. 

4.  Remove  ADC  from  aircraft. 


INSTALLATION:  Reverse  of  removal 


WORK  UNIT  CODK 


ITEM  AIR  DATA  COMPUTER 


AIRCRAFT  AV-8 


LOCATION:  RPi  Avionics  Bay,  Bottom  Equipment  Shelf 


•UPPORT  EQUIPMENT:  None 


ACCESS :  Remove  24  fasteners  securing  panel 

Remove  panel  from  aircraft. 

Open  canopy. 


REMOVAL :  1.  Loosen  clamp  securing  pitot  &  static  lines  and  remove  lines. 

2.  Cut  safety  wire  on  2  retaining  nuts. 

3.  Loosen  retaining  nuts  securing  unit. 

4.  Slide  ADC  from  rack  and  panel  mount  and  remove  from  aircraft. 
INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Perform  BIT  check  -  this  is  a  combined  ADC  and  HUD  check 
(5  minute  check). 

Perform  AIM  functional  test. 


TEST  EQUIPMENT: 


Electrical  Power 

TTU-205 

IFF  Tester 


CLOSE  UP;  Replace  access  panel 
Close  canopy 


ANALYST’S  OPINION:  Removal/replacement  of  the  ADC  is  a  simple  task.  Access  to  the 
unit  is  degraded  and  could  be  improved  by  having  quick  release  fasteners  and  a  hinged 
panel  rather  than  removing  24  fasteners  and  handling  the  aircraft  panel. 


57 


Interrated  Guidance  and  Flight  Control 


NOISNCLAURE: 

Automatic  Flight 

Directional  Computers 

57575 

57511* 

57577 

'TJC:  A-k :  57512 

A-6: 

A-7: 

57576  F-k : 

576c  r 

57731 

S76aL 

S771? 

576A* 

F-ih;  577-3 

AV-S : 

57890 

VENERA  i.  OBSERVA •’! ONS :  Once  access  has  been  gained,  all  the  installations  were 
easy  to  remove.  Functional  checks  renuired  use  of  external  hydraulic 
sources,  in  general,  the  computers  were  accessible  from  deck  level. 
The  A -6  and  F-U  installations  were  not  studied.  AFCS  yaw  computers 
were  observed  only  in  the  A-7,  F-8  and  AV-8  installations.  Most  of 
the  AFCS  computers  for  a  given  aircraft  were  located  in  the  same  com¬ 
partment. 

DESIRABLE  FEATURES:  1.  Installation  of  the  AFCS  computers  on  a  single  rack, 
usinn  rack  and  panel  connectors,  is  the  strong  point  of  the  A-7  in¬ 
stallation.  The  connectors  alleviate  unnecessary  cable  interference 
while  the  use  of  a  single  rack  places  all  the  computers  in  one  area  - 
a  definite  ease  in  troubleshooting.  2.  The  use  of  BIT  in  the  F-lk 
and  AV-8  reduces  GSE  renuirements  and  facilitates  the  operational 
check.  Utilization  of  BIT  circuitry  as  a  maintenance  tool  cannot  be 
stressed  too  much  as  a  time-saver. 

UNDESIRABLE  FEATURES:  1.  The  use  of  an  excessive  number  of  fasteners  hampered 
access  to  the  F-lk,  F-8  and  AV-8  computers.  Using  nuick  release 
rather  than  stress  nanel  fasteners  and  reducing  the  number  of  fast¬ 
eners  will  reduce  the  difficulty  of  gaining  access.  2.  Using  work 
stands,  needed  in  the  removal  of  the  F-8  and  AV-8  computers  is  a  chore 


SYSTEM:  57 


Integrated  Guidance  and  Flight  Control 


NOMENCLATURE: 


Automatic  Flight  Directional  Conrouters 


UNDESIRABLE  FEATURES:  (Cont.) 

for  those  persons  performing  maintenance.  The  work  stands  are 
heavy,  cumbersome  and  awkward  to  transport.  Coordination  during 
design  of  the  component  and  the  access  should  strive  for  the  pre¬ 
ferred  deck-level  installation.  3*  Any  adjustment  after  installa¬ 
tion  is  undesirable.  In  the  case  of  the  A-7>  four  potentiometers 
need  to  be  adjusted.  To  alleviate  this  problem,  the  design  of 
the  computers  should  be  such  that  all  adjustments,  if  any,  are 


done  in  a  shop  environment. 


!  4 


ADDITIONAL  REMARKS:  Incorporation  of  built-in-test,  rack  and  panel  connec¬ 
tors  and  deck-level,  single  compartment  location  are  features  - 
when  combined  -  that  provide  an  optimum  installation  for  this  type 
of  equipment. 


- -  -  -■-•  - 
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WORK  1'KJT  COPE  5751^  ITEM  ROLL  AMP  COMPUTER  AIRCRAFT  A-UM  I 

ft  ' 

S  l 

|  ** 

il 

S 

LOCATION:  AFCS  Compartment  • 

SUPPORT  EQUIPMENT :  None 

5  * 

ACCESS :  Open  two  quick  release  fasteners  and  lower  panel. 

Open  canopy.  ; 

| 

|}  * 

r  f 

1  i 

E  j 

>P.  1 

REMOVAL :  1.  Remove  safety  wire 

2.  Disconnect  electrical  cable 

T.  Loosen  two  "s^’n-tifht^"  f 

U.  Remove  unit  from  mount 

|  1 
i 

1 

INSTALLATION:  Reverse  of  removal 

| 

*  - - 

i  i 

FUNCTIONAL  CHECK:  Svstem  run-up  to  determine  proper  response. 

8  *  !i 

&  li 

i 

1  I1 

y  i 

TEST  EQUIPMENT:  Hydraulic  Power  Source 

i  R 

1  k£ 

Electrical  external  power 

1  l  $ 

1  1  S- 

CLOSE  UP:  Close  access  panel 

Close  canopy 

I  .  L 

ANALYST'S  OPINION:  Access  to  the  unit  is  excellent,  removal/replacement  can  be 
accomplished  at  ground  level.  The  use  of  a  hydraulic  stand  is  required  to  provide 

!  1; 

aircraft  flight  control  responses. 
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WORK  UNIT  COD?.  57577 


TT5  M  YAW  AMP  COMPUTER 


AIRCRAFT  A- 7 


LOCATION:  Left  Hand  Avionic  Compartment 


SUPPORT  EQUIPMENT: 

None 


ACCESS;  Release  8  quick  release  latches  and  lower  door 


REMOVAL:  1.  Remove  safety  wire  on  latch  lock 

~  2.  Remove  computer  from  mount 

*-  INSTALLATION :  Reverse  of  removal 


-i 


FUNCTIONAL  CHECK: 


Perform  a  self  test  on  computer  I 

Balance  four  potentiometers  and  perform  a  system  functional  test* 


TEST  EQUIPMENT: 

External  power 

Hydraulic  source 

AN/ASM-245 

f 

[} 

CLOSE  UP: 

Close  access  panel 

n 


ft  I 

H 


ANALYST'S  OPINION: 


The  access  to  the  yaw  computer  is  excellent.  The  removal/ 


replacement  task  is  easy  and  can  be  accomplished  at  ground  level.  The  rack  and 
panel  installation  of  the  computer  is  considered  good,  and  it  reduces  cable 
interface  problems.  The  requirement  to  adjust  four  potentiometers  after  installation 
degrades  from  the  overall  task. 


is-.. 


,  J 
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WOKK  UNIT  SOUK  57576 


I  TF.M  ROLL  AMPLIFIER  COMPUTER  AIRCRAFT  A -7 


LOCATION:  Left  Hand  Avionics  Bay 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Release  8  quick  release  latches  and  lower  avionics  bay  access  panel. 


REMOVAL : 


1. 

2. 

3. 


Remove  safety  wire  from  latch  handle  lock  (rack  and  panel  installation). 
Loosen  two  (2)  hold  down  screws  (captive). 

Slide  out  amplifier. 


INSTALLATION :  Reverse  removal  procedure 


;  FUNCTIONAL  C'Hfl.K :  Perform  self  test  of  roll  amplifier  computer, 

j  Balance  four  (L)  potentiometers  and  perform  functional 

•  test  of  roll  amplifier  computer. 

f 

J _ _ _ _ _ _ _ 

^  TEST  EQUIPMENT:  External  hydraulic  power 

|  External  electric  power 

PAVM  VM-202  (North  Atlantic)  and  Breech  Box  AN/ASM-2l*5 


CLOSE  UP:  Clo^e  access  d^or. 


ANALYST’S  OPINION:  The  accessibility  to  the  roll  amplifier  is  excellent.  The 
task  to  remove  and  replace  this  unit  is  a  simple  task  and  one  that  is  accomplished  at 
ground  level.  The  rack  and  panel  installation  of  the  unit  in  a  mother-rack  (these 
roll,  pitch,  &  yaw  computers  are  mounted  in  the  same  mount  or  rack)  is  considered 
an  ideal  installation  and  reduces  cable  interface  problems. 


g 

II 


4  r- 


ANALYST'S  OPINION : 


Access  to  the  computer  is  considered  marginal  due  to  the  4l 
must  be  loosened .  Access  could  be  improved  by  using  quick  release 

panel.  Functional  check  of  system,  using 


fasteners  that 

latches  and  a  swing/hinged  aircraft 
BIT,  and  a  system  integration  test  is  common  to  all  flight  control  computers  in 
the  F-l4. 


r '  *  •  * •W 1  “  •* rv  cw  n -  w<  . wtftWKjmiwjfMSM 


WORK  UN  FT  CODE 


57711 


ITEM  ROLL  COMPUTER 


AIRCRAFT  F-lU 


SUPPORT  EQUmgNT:  None 

- -  4 

ACCESS ;  Loosen  Ul  Calfax  fasteners  and  remove  access  panel. 


REMOVAL:  1.  Cut  safety  wire  and  loosen  two  hold  down  fasteners  securing  computer. 

2.  Disconnect  electrical  connector. 

3.  Remove  computer  from  aircraft. 


INSTALLATION :  Reverse  of  removal 


WORK  UNIT  COOK  S7713 


ITEM  yaw  Computer 


AIRCRAFT  F 


LOCATION:  RH  Mid  Fuselage  3ay 


SUPPORT  EQUIPMENT:  None 


ACCESS ; 


Loosen  4l  Calfax  fasteners  securing  pane] . 


REMOVAL :  1.  Cut  safety  wire  and  loosen  2  hold  down  fasteners 

securing  yaw  computer. 

2.  Disconnect  3  electrica]  connectors. 

R.  Remove  comouter  from  aircraft. 


INSTALLATION:  Reverse  of  removal. 


FUNCTIONAL  CHECK:  Perform  BIT  check  of  computer  (activation  switch  is  located 

on  the  computer)  and  perform  a  system  functional  test. 


TEST  EQUIPMENT : 


Electrical  power  unit. 
Hydraulic  unit. 


CLOSE  UP:  Replace  aircraft  panel  and  secure. 


ANALYST’S  OPINION:  Access  to  the  computer  is  considered  marginal  due  to  the  4l 
fasteners  that  must  be  loosened.  Access  could  be  improved  by  using  nuick  release 
latches  and  a  swing/hinged  aircraft  panel.  Functional  check  of  system,  using 
BIT,  and  a  system  integration  test  is  common  to  all  flight  control  comouters  in 
the  F-14. 


WOKK  UNIT  CODE 


57890 


ITEM  PITCH/ROLL  COMPUTER  AIRCRAFT  AV-6 


LOCATION :  l.H.  Avionic  Bay,  upper  equipment  rack 


CUP PORT  EQUi  PHENT:  None 


ACCESS ; 

Remove  24  fasteners  securing  access  panel. 

REMOVAL:  1. 

2. 

3. 

4. 

Cut  safety  wire 

Disconnect  2  electrical  connectors 

Loosen  captive  screw  securing  computer 

Remove  computer  from  rack 

INSTALLATION: 

Reverse  of  removal 

• 

FUNCTIONAL  CH 

Perform  "BIT"  check  of  the  Auto  Stab  System 

■ 

|  TEST  EQUIPMENT :  Hydraulic  Source 

Aircraft  Electrical  Power 

CLOSE  UP:  Replace  access  panel  &  secure 


ANALYST’S  OPINION :  Access  to  the  unit  is  somewhat  hampered  because  of  the 
requirement  to  remove  24  fasteners.  Removal/replacement  of  the  unit  is  easy. 
The  "BIT"  feature  on  the  unit  is  a  quick  check  of  the  unit. 


UHF  RADIO  R/T  SETS 

COMMUNICATION  ANDC0NTR0LS 
SYSTEMS 


IFF  RECEIVER/TRANSMITTER 


COMMUNICATIONS 


CONTENTS 


COMPONENT 

A-U 

a-6 

A -7 

F-U 

f-8 

F-lU 

UHF  Radio  R/T  Sets  and 

6315Q 

63yiq 

63Y28 

67X1F 

631 50 

631 5Q 

Controls 

63155 

631 5Q 

67X1G 

631 5U 

IFF  Receiver /Transmitter 

653^1 

n/a 

653U1 

65321 

653U1 

653^1 

65Y1Y 


fYGTKM:  63 


UHF  Communications  System 


NOrSNC'LAlURE:  _ UHF  Radio  R/t  Sets  and  Controls _ 

6315Q  63150.  67X1F 

'•JUC :  A-!-:  *>3155  A -6:  63Y1Q  A-7:  63Y28  F-4:  67X1G 

6315Q 

F-8:  63151'  F-lU:  6315Q  AV-6:  632MO 

GENERAL  OBSERVATIONS:  Included  in  this  summary  are  the  UHF  Radio  Receiver/ 
Transmitter  and  the  UHF  Radio  Control  Box.  Access  to  the  console 
mounted  radio  control  was  uniform  in  its  ease  of  removal.  In  gen¬ 
eral,  the  UHF  radio  R/T  unit  was  easily  removed,  though,  in  most 
instances  was  poorly  located.  Some  installations  required  P&SE 
to  perform  functional  checks.  All  items  required  a  checkout  with 
the  base  radio  station.  The  A-6  R/T  unit  and  the  F-lU  and  AV-8 
radio  controls  were  not  investigated. 

DESIRABLE  FEATURES:  1.  Access  and  removal  of  the  control  box  was  excellent 
employing  several  quick  release  fasteners  and  allowing  sufficient 
wire  slack  to  rake  disconnections.  The  A-7  R/T  installation  was 
alone  in  res  convenient  ground  level  access.  Once  access  has  been 
gained,  all  of  the  r/t  units  are  easily  removed.  2.  The  side  by 
side  cockpit  seating  of  the  A-6  and  the  center  console  location  of 
the  radio  control  enabled  easy  removal  from  either  seat. 

UNDESIRABLE  FEATURES:  1.  Location  of  the  UHF  radio  R/t  units  was  weakest 

point  of  their  installations,  excepting  the  A-7  and  F-i4.  The  F-4 
unit  requires  ejection  seat  removal.  The  A-4  installation  under  the 
radoae  necessitates  a  work  stand  and  cannot  be  worked  on 
with  the  engine  running.  The  F-8  R/T  is  poorly  located  on  the  air- 


SYSTEM:  63 


UHF  Communications  System 


NOMENCLATURE :  _ UHF  Radio  r/t  Sets  and  Controls 

UNDESIRABLE  FEATURES:  (Cont.) 

craft  spine,  while  the  AV-8  cockpit  installation  requires  the 
VHF/FM  control  be  displaced.  Considering  that  this  component 
is  a  frequency  removed  component,  placement  is  of  paramount  im¬ 
portance.  2.  Resetting  the  channels  of  the  UHF  radio  control  adds 
time  to  the  functional  checks  of  the  F-U  and  F-8.  Selection/de¬ 
sign  of  the  radio  control  should  preclude  this  additional  step. 

ADDITIONAL  REMARKS:  Very  little  can  be  done  to  the  design  of  the  control 

boxes  that  will  impart  a  significant  improvement  of  the  installa¬ 
tion.  However,  much  more  consideration  during  design  must  be 
given  to  the  placement  of  the  frecuency  removed  r/t  unit.  An 
installation  which  allows  replacement  with  engines  turning  and 
preferably  without  need  of  a  work  stand  is  the  desired  approach. 
This  enables  maintenance  personnel  to  avert  a  mission  abort  and 
is  less  hazardous  for  mechanics. 


631 W. 


AIRCRAFT 


a-Um 


’•■'OHK  UNI?  COD> 


77T  M  UHF  Radio  R/T 


NATION :  C.N.I.  Rack 


fllPPORT  EQUIPMENT:  Maintenance  stand 

-  g"  speed  wrench 


ACCESS 


Open  nose  compartment  (using  5"  speed  wrench  the  forward  nose  section  i 
cranked  open). 


REMOVAL:  1*  Remove  safety  wire 

2.  Remove  connectors 

3.  Loosen  thumb  screws 
U.  Remove  unit 

INSTALLATION:  Reverse  of  removal 


UJNC  'JONAL  CHrCK:  System  is  checked  using  base  station 


TEST  ECUTPMENI : 


Flectrical  nov?er. 


S  OPINION:  The  location  of  the  radio  R/T  is  not  considered  s~od.  -°moval 

replacement  can  not  b°  -'.ccomplished  after  engine  start  and  would  therefore 
require  engine  shut  down  for  removal.  This  would  cause  a  delay  in  take  off  or 
require  a  re-spot  of  the  aircraft  for  removal  of  the  unit.  The  frequent  removal 
of  the  unit  justifies  that  it  be  re-located  on  the  aircraft. 


WORK  UNIT  CODR 


6315Q 


m-M  UHF  RECEIVER 

TRANSMITTER  AN/ARC  51(v) 


AIRCRAFT  A -7 


LOCATION:  Right  Hand  Avionic  Bay 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Release  ten  quick  release  fasteners  and  lower  access  door. 


REMOVAL: 


1.  Remove  three  (3)  connectors. 

2.  Remove  safety  wire. 

3.  Remove  two  hold  down  bolts. 

4.  Remove  unit  from  mount. 


INSTALLATION :  Reverse  removal  procedure. 


FUNCTIONAL  CHElCK:  Perform  power  out  check  on  3-4  channels. 

Check  i  1  pre-set  channels. 


j  TEST  EQUIPMENT:  External  Electric  power 


CLOSE  lip :  Close  avionic  bay  access  door. 


\  ANALYST’S  OPINION:  Access  to  the  R/T  unit  is  excellent.  The  radio  unit  can  be  replaced 

i  at  "ground  level,  without  the  use  jf  special  tools,  and  can  be  rembved  while  the 

engine  is  running.  This  feature  will  allow  removal/replacement  of  the  unit  prior 
j  to  take  off  which  will  eliminate  delays  encountered  in  most  aircraft  installations. 


CLOSE  UP:  Replace  ejection  seat 

Close  canopy 


s 


ANALYST'S  OPINION:  The  location  of  the  unit  is  considered  poor.  Access  to  the 

unit  is  gained  only  after  the  ejection  seat  is  removed.  Considering  the  frequent 
removal  of  the  unit  and  the  requirement  of  having  to  remove  the  ejection  seat, 
this  unit  should  be  relocated  in  the  aircraft.  The  present  installation  has 
generated  the  removal  of  the  radio,  what  is  conridered  a  simple  task  in  other 
aircraft,  into  a  mujor  maintenance  action. 


REMOVAL :  1.  Remove  two  connectors. 

2.  Remove  safety  wire. 

3.  Remove  two  thumb  screws. 

4.  Remove  unit. 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Functional  check  of  all  pre-set  channels  and  the  remote  channel 
frequency  'indicator  operation.  ADF  mode  is  also  checked  with  base  station. 


TEST  EQUIPMENT1:  Electrical  power 


CLOSE  UP: 


Secure  panel. 


ANALYST'S  OPINION:  The  installation  and  location  of  the  unit  is  poor.  Specialist 

— must’  wAlk  'ori  TTTe  wing  of  the  aircraft  to  get  to  the  location..  He  then  must  handle 
two  access  panels  (pass  them  to  a  specialist  on  the  ground)  and  then  lift  the 
unit  up  out  of  its  mount.  The  handling/carrying  of  equipment  over  wing/aircraft 
surfaces  increases  the  probability  that  the  specialist  coild  get  hurt  and/or 
damage  could  be  caused  to  the  airframe.  The  frequent  removal  of  the  unit 
warrants  that  it  be  relocated  at  a  more  accessible  area  on  the  aircraft. 


WORK  UNIT  COOK  ©315Q 


ITEM  RT  743 (  )/ARC-51A 

Receiver  Transmitter 


AIRCRAFT  F-14 


LOCATION:  RH  Forward  Avionics  Bay  (Aft  of  Radar  Compartment) 


SUPPORT  EQUIPMENT:  Work  Stand 


ACCESS : 


Loosen  23  Calfax  fasteners 

Open  access  and  position  panel  holding  bar 


REMOVAL :  1.  cut  safety  wire  and  loosen  2  wing  nuts  securing  R/T  unit 

2.  Disconnect  2  electrical  connectors 

3.  Disconnect  1  RF  connector 

4.  Remove  r/t  unit  from  aircraft 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  an  operational  test  of  UHF  Radio  Set 


lEST  EQUIPMENT: 


CLOSE  UP: 


Electrical  Power 


Replace  access  panel 


ANALYST'S  OPINION:  Access  to  the  unit  is  degraded  by  the  number  and  type  of  fasteners 
used  on  the  aircraft  panel.  This  could  be  improved  by  using  auick  release  fasteners. 
The  location  of  the  unit  is  not  considered  favorable  because  of  the  need  for  a  main¬ 
tenance  stand.  The  frequency  of  this  task  (removal  rate  of  UHF  radio)  warrants  it 
to  be  located  on  the  aircraft  to  allow  removal/replaceaent  without  the  need  for  a 
maintenance  stand. 


REMOVAL :  1.  Loosen  8  dzus  fasteners  securing  radio  set  to  console 

2.  Lift  radio  set  and  disconnect  the  antenna  connection  and 
the  electrical  connection 


3.  Remove  radio  set  from  aircraft  by  tilting  inboard  ana 
lifting  out. 


INSTALLATION :  Reverse  of  removal  |J 

0 


FUNCTIONAL  CHECK:  Reset  preset  channels 

Perform  operational  check  on  the  UHF  and  ADF  system 


TEST  EQUIPMENT:  Electrical  Power 


0 


CLOSE  UP:  Replace  VHF/FM  radio  set  control 

Replace  access  panel 

_  _ Close  canopy _ 


ANALYST’S  OPINION:  The  present  method  of  installing  the  UHF  Radio  Set  does  not 

*1  take  full  advantage  of  the  console  mounted  features.  The  removal  of  an  access 

\»  panel,  in  the  confines  of  the  cockpit,  and  the  requirement  to  remove  or  reposition 

s  adjacent  components  in  order  to  remove  the  radio  set  is  considered  very  undesirable, 

f  The  removal/ installation  procedure  should  be  evaluated  and  consideration  be  given 

i  to  change  the  present  installation. 


8 

1 


WORK  UNIT  CORK  63Y1Q 


ITEM  UHF  Radio  Control 


AIRCRAFT  A-6 


LOCATION :  Cockpit  Center  Console 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  cockpit 


REMOVAL :  1.  Loosen  four  dzus  fasteners 

2.  Lift  control  out  of  the  console 

3.  Disconnect  cable 


INSTALIATIQN :  Reverse  of  removal 


FUNCTIONAL  CHECK:  System  is  functional  tested  by  contacting  the  base  station. 


TEST  EQUIPMENT:  Aircraft  power 


CLOSE  UP:  Close  canopy 


ANALYST'S  OPINION:  The  location  of  the  unit  simplifies  the  removal/replacement 
of  the  control  box.  Unit  can  be  removed  from  either  side  of  the  cockpit.  Dual 
cockpit  design  allows  maintenance  to  be  scheduled  concurrently  with  other  actions. 


ANALYST 1 S  OPINION :  Removal/replacement  and  access  to  the  control  box  is  considered 
a  normal  installation.  The  functional  test  of  the  system  is  easier  than  in  other 
installations  in  that  the  pre-set  channels  (radio)  are  not  set  up  in  the  radio  con¬ 
trol  box.  This  feature  simplifies  the  functional  test  of  the  control  box. 


WORK  UNIT 


67X1G 


ITEM  Radio  Set  Control 


AIRCRAFT  F-4 


LOCATION:  Forward  Cockpit  (Right  hand  console) 
Aft  cockpit  (Left  hand  console) 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  Open  canopy 


REMOVAL:  1. 

2. 

3- 

4. 


Loosen  eight  fasteners 
Lift  control  box  from  console 
Remove  two  electrical  connectors 
Remove  control  box  from  the  console 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Reset  channel  frequencies  and  functionally  check 
system  with  ground  station 


TEST  EQUIPMENT:  Electrical  Power 


CLOSE  UP:  Close  canopy 


ANALYST'S  OPINION :  Removal/installation  and  access  to  the  control  box  is  con- 
sidered  a  normal  installation.  The  requirement  to  enter  channel  frequencies 
adds  sane  time  to  the  functional  test. 


FUNCTIONAL  CHECK: 


Reset  set  channel  frequencies  and  functionally  check  system 
with  base  station 


ANALYST OPINION :  Removal/replacement  and  access  to  the  control  box  is 
considered  a  normal  installation.  Functional  test  of  the  system  is  similar 
to  other  aircraft  installations. 
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IFF  Systems 
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NOrSNCLA.niKE: 


IFF  Receiver/Transmitter 


’  ."UC :  A-)-:  653^1  A-6: 


A -7:  653^1  F-<» :  65321 


653^1 

F-o:  65Y1Y  F-il»:  653^1  AV-6:  653^1 


GENERAL  OBSERVATIONS:  The  IFF  Receiver  Transmitter  and  the  F-8’s  IFF  Encoding 
Computer  are  included  in  this  summary.  All  components  were  easy  to 
remove.  Accessibility  in  some  instances  was  inhibited  by  too  many 
fasteners  or  location.  All  installations,  except  the  AV-8,  required 
operational  tests  utilizing  a  test  set.  The  A-6  IFF  R/T  was  not  sur¬ 
veyed. 


DESIRABLE  FEATURES :  1.  The  AV-8  makes  use  of  a  BIT  feature  which  greatly  sim¬ 

plifies  its  operational  test  by  eliminating  test  equipment.  The  in¬ 
corporation  of  BIT  where  possible  cannot  be  stressed  too  greatly  as 
an  excellent  maintenance  tool.  2.  The  convenient  ground  level  work 
area  of  the  A -7,  F-U  and  AV-8  installations  facilitated  their  removal. 


UNDESIRABLE  FEATURES:  1.  Access  is  a  problem  on  both  F-8  components.  The  IFF 
R/T  unit  is  located  on  the  forward  spine  of  the  aircraft.  This  en¬ 
tails  clambering  around  on  the  wing  with  the  removed  unit-hazardou3 
to  personnel  and  potentially  damaging  to  the  component.  The  IFF  En¬ 
coding  Computer  requires  removal  of  non-associated  equipment  to  gain 
access.  This  should  be  avoided  as  it  reouires  unnecessary  maintenance 
time  and  is  possibly  deterious  to  the  disturbed  system,  2.  Too  many 
fasteners  on  access  panels  in  the  F-l4  and  AV-8  and  the  nose  instal¬ 
lation  in  the  A-4  degrade  otherwise  good  installations.  Changing 
location  on  the  A-U  to  a  more  accessible  area  would  have  eased  removal. 
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SYSTEM: 


NOMENCLATURE : 


IFF  Systems 


Receiver /Transmitter 


UNDESIRABLE  FEATURES:  (Cont.) 

Likewise,  fewer  fasteners  enhance  an  installations  removal. 


ADDITIONAL  REMARKS:  Little  improvement  can  be  made  on  the  installation  of 

the  components.  However,  consideration  of  placement  during  design 
should/will  help  reduce  maintenance  times  by  improving  access. 
Incorporation  of  BIT  into  avionics  equipment  is  a  "Godsend"  in 
easing  installation  checkouts  and  in  troubleshooting. 
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CLOSE  UT: 


Close  nose  section  and  secure 


ANALYST'S  OPINION :  Kenoval/installation  of  the  unit  is  considered  cotaron  to 
other  aircraft  installations.  The  opening  of  the  nose  section,  to  gain  access 
and  the  reauirenent  for  a  maintenance  stand  degrades  the  overall  task. 


WORK  UNIT  CODE 


65341 


AIRCRAFT  A-7 


ITEM  IFF  Receiver/Transnitter 


LOCATION:  Right  Hand  Avionic  Bay 

SUPPORT  EQUIPMENT;  None 


ACCESS :  Open  ten  quick  release  fasteners  and  lower  access  door 


REMOVAL:  1.  Remove  coaxial  connector  and  operational  connector 

2.  Remove  2  equipment  hold  down  bolts 

3.  Slide  unit  out  of  mount 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


System  is  functionally  checked  using  test  equipment. 


TEST  EQUIPMENT:  AN/ASM-123 (V) 

External  Electrical  Power 


CLOSE  UP:  Close  and  secure  bay  door 


ANALYST'S  OPINION :  The  location  of  the  unit  at  ground  level  provides  easy  access 

to  the  unit  for  removal/r’. placement.  The  system  functional  check  is  common  to 
other  aircraft  installations.  Corrective  maintenance  is  considered  a  simple  task. 
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WORK  UNIT  (10! IK  65321 


i  ,y,M  IFF  Receiver /Transmitter  AIRCRAFT  F"^ 


LOCATION:  CNI  Compartment 


SUPPORT  EQUIPMENT:  None 


ACCESS  : 


Loosen  six  screws  securing  access  panel  and  remove  from  aircraft. 


REMOVAL:  1.  Cut  safety  wire 

2.  Loosen  wing  bolt  securing  'unit 

3.  Slide  unit  out  of  mount 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  System  is  functionally  checked  using  test  ecmipraent 


TEST  EQUIPMENT: 


AN/ASM- 123 (V) 
ElectricajL  Power 


CLOSE  UP: 


Replace  access  panel  and  secure 


.1 L  Removal/replacement  of  the  unit  is  considered  common  to  other 
aircraft  installation.  The  access  to  this  unit  is  considered  good  for  the  F-U  air¬ 
craft  . 


WOKK  UNIT  (\H)K  6534: 


ITEM  IFF  Rec /Trans  AIRCRAFT  F-8 


LOCATION:  Located  in  the  CNI  Compartment  Behind  the  Cockpit 


SUPPORT  EQUIPMENT:  Maintenance  stand 


ACCESS :  Loosen  15  fasteners  and  remove  access  panel 


REMOVAL :  1,  Remove  one  coaxial  connector 

2.  Remove  two  bolts  securing  unit  to  mount 

3.  Lift  unit  out  of  mount 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK: 


System  is  checked  using  test  equipment 


TEST  EQUIPMENT:  AN/AFM-123(V) 

Electrical  Power 


CLOSE  UP:  Replace  panel 


ANALfST  S  OPINION:  The  location  and  access  to  the  unit  is  poor.  Maintenance 
specialist  must  walk  over  the  wing  of  the  aircraft  to  the  location,  he  must  then 
handle  two  access  panels  and  lift  the  unit  from  the  mount.  The  handling/carrying 
of  equipment  over  aircraft  surfaces  increases  the  probability  of  damage  to  the 
airframe.  Functional  test  of  the  system  is  common  to  other  aircraft  installation. 


J**. 


WORK  UNIT  COOK  6534l 


ITEM  IFF  Receiver/Transmitter  AIRCRAFT  AV-8 


LOCATION :  Left  Hand  Avionic  Bay,  Upper  Equipment  Rack 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Remove  22  fasteners  securing  aircraft  panel 

Remove  access  panel 


REMOVAL :  1.  Loosen  two  screws  and  remove  connector 

2.  Remove  coaxial  connector 

3.  Cut  safety  wire  and  loosen  two  hold  down  bolts 

4.  Remove  unit  from  mount 


INSTALIATIQN :  Reverse  of  removal 


P.H-E.C.K.:  Perform  "BIT"  test  of  system  and  accomplish  AIMS  interface  test 


TEST  EQUIPMENT:  Electrical  Power 


CLOSE  UP: 


Replace  access  panel  and  secure 


ANALYST'S  OPINION:  The  installation,  removal/replacement  of  the  unit  is  typical 
to  other  aircraft  installations.  Access  to  the  unit  could  be  improved  by  using 
quick  release  fasteners  and  a  hinged  door. 
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CMES  TASK  LTV  7!»-l6 
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\0RK  "NIT  COPE  65Y1Y 


i'i'EM  CPU-U6/A(U)  Computer  AIRCRAFT  F-8 


LOCATION :  Left  Hand  Utility  Compartment 


SUPPORT  EQUIPMENT:  None 


Apfl?C!q  - 

*  <y>L  .JkOC  . 


1  nnrr>i  fastener*' I 

T)e,r'v,,e  ana^y-er  (U  nl’v'S.  S  bo^t.s^ 


REMOVAL : 


1.  Remove  two  pressure  lines 

2.  Remove  three  system  connectors 

3.  Remove  two  knurl  hold  down  fasteners  to  remove  unit 


INSTALLATION:  Reverse  of  removal 


i; 


FUNCTIONAL  CHECK: 


System  check  is  accomplished  using  TTU-205  tester. 
System  check  of  analyzer  unit. 
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TEST  EQUIPMENT:  TTU-205,  analyzer  test  equipment  unknown. 
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CLOSE  UP:  Replace  analyzer  and  aircraft  panel 


ANALYST'S  OPINION:  The  installation  of  the  charger  Blue  equipment  requires  removal 


of  a  analyzer  unit  before  the  ADC  can  be  removed.  Installation  and  remova.  is  not 
considered  acceptable  because  of  the  removal  reouirement  of  another  system  WRA.  How. 
ever,  the  basic  installation,  removal/replacement  of  the  unit  was  good  prior  to  the 
addition  of  the  charger  Blue  enuipment. 


NAVIGATION  SYSTEMS 


TACAN 


RADAR  ALTIMETER 


DOPPLER  RADAR 


NAVIGATION  SYSTEMS 


CONTENTS 


COMPONENT 

A-4 

A -6 

A -7 

f-4 

f-8 

F-l4 

AV-S 

TACAN 

71X1 L 
71431 

n/a 

71^31 

71X1 L 

71X11 

71X1 L 

71X1L 

7i8yi 

713C1 

67170 

71431 

71  3CO 

Radar  Altimeter 

72361 

7736I 

72361 

7?76l 

72241 

7~231 

722B1 

7236? 

7736? 

77762 

7736? 

72242 

727B5 

727B2 

72764 

77364 

72364 

77364 

Doopler  Radar 

72381 

7738] 

73-831 

N/A 

N/A 

N/A 

N/A 

7? 3$?  73A32 

7238k  73A33 


wo:  SNC  LA.  "URE :  Tacan 


71X1 L 

'VC:  A-*’-:  713C1 

A-6: 

A-7: 

71431 

71X1L 
F-4:  67170 

71XIL 
?-o:  71431 

F-l4 : 

71X1L 

71360 

AV-8 : 

71X1L 

7l8yi 

GENERAL  OBSERVATIONS:  The  Tacan  and  BDHI  are  summarized  together  in  this 
section.  The  BDHI  is  universally  easy  to  work  on  and  receives 
little  comment.  The  Tacan  is  simple  to  replace  and  checkout.  Ac¬ 
cess  varies  from  fair  to  good. 

DESIRABLE  FEATURES:  1.  The  BDHI  requires  no  test  set  making  checkout  ouite 
simple.  The  Tacan  unit  requires  a  test  set  but  checkout  is  rela¬ 
tively  easy.  2.  The  F-l4  and  AV-8  incorporate  built-in-test  which 
is  valuable  in  reducing  Tacan  checks  to  simplest  actions. 

UNDESIRABLE  FEATURES:  1.  Installations  are  generally  good,  but  minor  pro¬ 
blems  of  access  are  encountered  in  some  airplanes.  Compartment 
height  involves  maintenance  stands  for  the  F-6,  A-4  and  F-l4  air¬ 
craft.  The  AV-8,  F-l4,  F-8,  use  several  fasteners  rather  than  the 
latches  used  in  other  aircraft  for  access  panels.  The  fasteners 
are  obviously  less  desirable. 

ADDITIONAL  REMARKS:  Built-in-test  is  an  item  of  significant  value,  especially 
in  the  case  of  avionics  enuipment  which  have  benefitted  to  the  maxi¬ 
mum  from  simplification  of  replaceRion*  tasks.  Functional  test  is 
now  the  most  significant  factor  in  the  work  effort. 


WORK  1'NIT  COIVr! 


71X1L 


ITEM 


BDHI 


LOCATION :  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS:  Open  canopy 


AIRCRAFT 


REMOVAL: 


1.  Remove  four  bolts  securing  unit  to  panel 

2.  Slide  indicator  out  of  panel 

3.  Disconnect  electrical  connector 
b .  Remove  unit 


INSTALLATION:  Reverse  of  removal 
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FUNCTIONAL  CHECK:  The  heading  portion  of  indicator  is  checked  by  rotating  the 

compass  deviat-ion  control.  The  Tacan  and  ADF  portion  is 
checked  by  operating  each  system. 


TEST  EQUIPMENT :  Electrical.  Power 


CLOSE  UP:  Close  canopy 


ANALYST'S  OPINION:  The  access,  removal/replacement  of  the  indicator  is 

considered  good.  Functional  test  of  the  unit  can  be  accomplished  without 
peculiar  ground  support  eouipment  and  is  rather  easy. 


( 
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REMOVAL : 


1.  Remove  four  screws  securing  indicator  to  the  panel 

2.  Slide  unit  out  of  panel 

3.  Disconnect  electrical  connector 
Remove  unit  from  aircraft 


INSTALLATION:  Reverse  of  removal 
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FUNC7JCKA  CHECK: 


Heading  portion  is  checked  by  rotating  compass  control  and 
verifying  indicator  response.  Remaining  portion  of  indicator 
is  checked  using  base  station. 
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TEST  EQUIPMENT: 


Electrical  nover. 


I 


CLOSE  ur 


Close  canopy 


} 


AMALYCT'S  OPINION :  The  access,  removal/replaceraent  of  the  indicator  is  good. 
Functional  test  of  unit  is  completed  without  the  use  of  peculiar  ground  supDort 
equipment  as  in  other  aircraft. 
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WOHK  UNIT  cod:-:  71XLL 


LOCATION:  RH  Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ITEM  BDHI 

ID-&63/U 


AIRCRAFT  F-lU 


ACCESS :  Open  canopy 


REMOVAL :  l.  Remove  h  sc.ews  securing  indicator  to  instrument  panel 

2.  Slide  indicator  from  panel 

3.  Disconnect  1  electrical  connector 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  operational  checks  of  Tacen,  ADF  and  Heading  Systems 


!  ’i 


TEST  EQUIPMENT :  Electrical  power. 


CLOSE  UP:  Close  canopy. 
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ANALYST* S  OPJKICM;  The  installat 

installations  in  other  aircraft. 


2 


71XLL 


IaVA  ION :  Bottom  Center  of  Cockn 


ACCESS : 


Position  ladder 
Ooen  canoov 


REMOVAL :  i.  Remove  h  screws  securing  indicator  to  panel 

2.  Reaching  behind  panel,  disconnect  1  electrical  connector 
3-  Slice  indicator  from  panel  and  remove  from  aircraft 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Perform  operational  test  of  compass  system,  Tacan  and 
VHFFK  ADF 


QUIPMSNT : 


Electrical  Power 


CLOSE  UP: 


Close  canopy 
Remove  ladder 
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ANALYST'S  OPINION:  Access,  removal/replacement  of  the  instrument  is  considered 
good.  Removal  could  be  improved  by  extending  the  length  of  the  cable  harness. 
Functional  test  of  the  uni t  is  accomplished  without  test  equipment. 


LOCATION :  CNI  Compartment 


SUPPORT  EQUIPMENT:  PSaintenance  stand. 


ACCESS ;  Open  two  (2)  quick  latches  and  lift  access  door,  door  is  retained  by 
clip  springs 


REMOVAL: 


1. 

2. 

3. 


Remove  coaxial  connector 
Looser,  two  equipment  tie  downs 
Remove  unit 


INSTALLATION : 


Reverse  of  removal 


Fl  INCT  J  ONAL  CHrCK:  System  checked  using  test  equipment  and  base  station. 
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TEST  EQUIPMENT:  AK/URK-lOi 

Electrical  power. 


CLOSE  l?:  Close  access  doer 


ANALYST'S  OPINION :  A  maintenance  stand  is  needed  for  removal  of  the  unit. 


WORK  tiNTP  COOK  tio/u 


LOCATION:  "'NT  Nose  — ir-«,w-~on- 


I TEM  TACAN  Reocive't/Transuitter  AIRCRAFT  A-Um 


SUPPORT  EQUIPMENT :  Maintenance  stand 


ACCESS :  Open  t,  :c  "’’act  v'den  so  Intones  ore  lift  access  door  (door  is  retained 

by  rprinr  dins). 


'M 


REMOVAL:  1.  Remove  "oajri"  •  eable. 

R.  Loosen  eeuinmen-1-  tie  dovns, 
.  ^etiove  unit  fm**  mo!:. 


INSTALLATION:  Reverse  o?  removal . 


FUNCTIONAL  CHECK: 


Tystcr.  functional  mat  ns  in"  test  set  rround  base  station 


TEST  EQUIPMENT: 


AN/*  IRK- 103 
Electrical  nove”* 


CLOSE  UP:  Close  access  oane]  and  secure. 


ANALYST’S  OPINION:  Trie  installation,  access  and  removal/renlacement  of  tbe  unit 

is  considered  rood  T*>e  m-’orement  for  a  maintenance  stand  is  off-set  by  the  ease 
in  mi  nine  n<  cess  to  tbe  unit. 
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WORK  UNIT  COOK  71431 _ ITEM  TACAN  Receiver/Transmitter  AIRCRAFT  A-7  | 


LOCATION :  Right  Hand  Avionic  Bay 


PURPORT  EQUIPMENT:  None 


ACCESS  : 


Open  eight  quick  release  fasteners  and  lower  bay  door 


INSTALIATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Functional  test  is  accomplished  using. test  equipment. 
Operational  test  of  system  is  made  using  base  station. 


TEST  EQUIPMENT: 


an/urm-ioi 

Electrical  Power 


CLOSE  UP:  Close  bay  door  and  secure 


ANALYST'S  OPINION:  The  installation  reooval/replacement  and  access  to  the  unit 
is  excellent.  Maintenance  on  the  unit  can  be  accomplished  at  ground  level  without 
support  equipment. 
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~A~3 


REMOVAL :  1.  Remove  coaxial  connectors 

2.  Remove  safety  wire  from  hold  down  bolts  and  loosen  bolts 

3.  Remove  TACAN  from  mount 


WORK  UNIT  ('01  iK  713CO _  ITEM  TACAN  Receiver  Transmitter  AIRCRAFT  5 


LOCATION:  LH  Poniard  Avionics  Bay 


SUPPORT  EQUIPMENT:  Work  Stand 


ACCESS  : 


Loosen  29  Calfax  fasteners  securing  access  panel 
Swing  panel  open  and  insert  holding  bar 


REMOVAL : 


1.  Loosen  2  self  locking  hold  down  fasteners  securing  RT  unit 

2.  Slide  RT  from  mount  and  remove  from  aircraft 


INSTALLATION:  Reverse  of  removal 
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FUNCTIONAL  CHECK: 


Perform  BIT  check  and  operational  check  with  local  stations 


TEST  5 "UIPMENT: 


Electrical  Power 


CLOSE  UP:  Secure  access  panel 


ANALYST’S  OPINION:  The  access  to  the  unit  is  considered  as  fair  because  of  the 
number  of  panel  fasteners  that  must  be  loosened  and  the  need  for  a  maintenance 
stand.  The  removal/replacement  and  functional  test  of  the  system  is  common  to 
most  aircraft  installations.  Access  to  the  unit  could  be  improved  by  employing 
auick  release  latches. 


WORK  UNIT  COOK 


er  AIRCRAFT  AV-8 


LOCATION :  Right  Hand  Avionic  Bay  (Upper  Shelf) 


SUPPORT  EQUIPMENT 


ACCESS ;  Remove  22  fasteners  securing  aircraft  panel 

Remove  access  panel 


REMOVAL :  i.  Disconnect  coaxial  connectors 

2.  Remove  safety  wire 

3.  Loosen  retaining  nuts  securing  unit 

4.  Slide  r/t  unit  from  mount 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


A  "BIT  check  is  made  to  check  TACAN  unit  and  a  system 
operational  check  is  made  using  the  base  station. 


TEST  EQUIPMENT:  Electrical  Power 


CLOSE  UP: 


Replace  access  panel  and  secure 


ANALYST’S  OPINION:  Accessibility  to  the  unit  is  considered  flair  because  of  the 
number  of  fasteners  on  the  panel  and  the  requirement  to  remove  the  panel  from  the 
aircraft.  The  "BIT"  feature  of  the  equipment  is  an  excellent  means  of  checking  the 
unit. 


'YSTHM:  72 


Radar  Navigation  System 


NOMENCLATURE:  Radar  Altimeter 


72361“ 

Yd  361  ' 

- 773SI — 

- 7236T 

72363 

72762 

72362 

72362 

A-4;  72364 

A-6:  72364 

A-7:  72364 

F-4:  72364 

72241 

722BI 

72?B1 

F_S;  72242 

F-lU:  722B5 

AV-fi :  722B2 

GENERAL  OBSERVATIONS:  Three  components  of  the  Radar  Navigation  System  were 
observed  and  are  summarized  here:  The  receiver/transmitter  (r/t) 
unit,  the  switcning  unit,  and  the  indicator.  The  R/T  and  switching 
units  are  matched  items  and  both  must  be  removed  if  one  fails.  To 
accommodate  this,  the  two  units  are  generally  mounted  together  to 
allow  removal  as  a  single  item.  The  indicator  is  mounted  in  the 
cockpit  and,  except  for  the  AV-P  installation,  has  generally  good 
access. 

DESIRABLE  FEATURES:  1.  The  A-4  radome  neatly  solves  the  matched  set  problem 
by  packaging  the  R/T  ana  switching  units  in  the  ouickly  removable 
altimeter  radome.  The  whole  package  is  small  enough  to  >'emove  and 
handle  as  a  single  item  allowing  build-up  end  matching  in  the  shop. 

2.  Other  aircraft  have  mounted  the  two  unii.s  together  allowing  removal 
of  both  through  a  single  access.  3»  Built-in-test  (BIT)  is  used  to 
good  advantage  to  simplify  checkout  tas<es  in  the  F-4,  F-l4  and  AV-8. 

4.  The  A-4,  A-7,  F-4  and  AV-8  have  the  units  locr.i.ed  to  permit  ac¬ 
cess  while  standing  on  the  deck. 

UNDESIRABLE  FEATURES:  1.  Shop  matching  of  the  units  is  undesirable  because 
it  always  involves  removal  of  one  good  unit  along  with  a  bad  one. 
0-level  effort  (except  for  the  A-4)  is  therefore  increased  signifi- 


SYSTEM :  72 


Radar  Navigation  System 


NOMENCLATURE :  _ Radar  Altimeter 


UNDESIRABLE  FEATURES:  (Cont.) 

cantly.  2.  Although  most  of  the  r/t  and  switching  units  are  mounted 
on  a  single  rack  or  bracket,  they  oust  be  removed  from  that  mounting 
unit  for  dispatch  to  the  shop.  It  would  be  preferable  for  the  mount 
and  both  units  to  have  a  definition  as  a  single  WRA  and  be  handled 
without  O-level  disassembly.  3*  Bolting  through  a  floor  into  an¬ 
other  compartment,  as  in  the  F-l4,  creates  need  for  extra  access.  In 
this  case,  the  gun  installation  further  inhibits  removal.  An  inter¬ 
mediate  mount  is  needed  which  can  be  bolted  down  and  from  which  the 
unit  can  be  readily  removed.  4.  The  AV-8  indicator  requires  removal 
of  several  adjacent  components.  This  is  not  only  time  consuming  in 
itself,  but  imposes  additional  maintenance  risk  and  functional  check 
requirements. 

ADDITIONAL  REMARKS:  1.  When  it  is  not  possible  to  avoid  shop  matching  of  units, 
these  units  should  be  accumulated  and  identified  as  a  single  component 
cr  WRA.  2.  Built-in-test  proves  its  value  in  reducing  functional 
checkout  effort. 


work  r-N'i  r  roiv.  72361/72364 


ITEM  Radar  Altimeter  R/T  Unit  &  AIRCRAFT  A-4 
Switching  Unit  “ 


IaVATION: 


Bottom  of  Left  Wing 


I'PPOR'f  SQU1  FMEN 


R-MOVAL •  ^em0V2  a^t  bolt  securing  radome 

2,  Lower  aft  portion  of  unit  and  move  forward  to 
disengage  guide  pins 

3.  Disconnect  connectors  and  remove  radotne  with  units  installed. 

IN ST ALL AT I ON :  Reverse  of  removal. 

(Note:  The  R/T  and  switching  units  are  packaged  as  a  unit  with  the  radome.  ) 


- .  I  ON  -L_CppCK :  System  functional  check  is  accomplished  using  test  equipment 


TEST  EQUIPMENT: 

an/apm-99 

Electrical  power 

(  LOSb  lit  .  Wore. 


, : .QPI^ IPN-: .  The  installation  of  the  R/T  and  switching  unit  in  one  assembly 

(radome)  simplifies  maintenance  since  both  units  must  be  removed  from  the  aircraft 
and  matched  in  the  shop.  Installation  and  access  to  the  equipment  are  considered 
very  good. 


■:OiiK  .'O,'-.  7r3ol/7?3o*» 


uva:  :on:  •  «’•••*<  qny 


S’l'PPORT  KQUI  WENT :  None 


RADAR  ALTIMETER 
li'K.y  RC’R/TRANSMITTSR 


AIRCRAFT  A-7 


A, VS?? 


Loosen  2 5  camioc  fasteners  and  remove  access  oanel 


REMOVAL:  1.  Remove  electrical  connectors  from  both  units 

2.  Remove  safety  from  hold  down  bolts 

3.  Loosen  hold  down  bolts 

*» .  Remove  each  unit  from  the  mounts 

(Note:  The  recv/trans.  and  switching  unit  are  removed  and  matched  in  the  shop) 
INSTALLATION:  Reverse  of  removal 


•"  :  1  OK  A3  i  --C  K :  The  system  is  checked  by  "self-test,"  operational  test  of  the 

system  is  accomplished  by  usir.g  a  test  set 


T 

1 _ 


;*SS?  SQl'IPMSNT: 


AN/APK-199 
Electrical  power 


t  L<V~  UP:  Replace  access  panel  and  secure 


AKALY-: ;  OPINION:  The  accessibility  to  the  unit  is  degraded  because  of  the  28 

eamloc  fasteners  and  the  requirement  to  remove  the  access  panel.  However,  the 
removal/replacement  of  the  unit  is  good  since  all  maintenance  can  be  accomplished 
at  ground  level. 


i’OKK  UNIT  I'OPK  72361/72364 


RADAR  Altimeter 

ITEM  RECV/TRANS  &  SWITCHING  UNIT  AIRCRAFT  F-4 


LOCATION:  Left  Fuselage  above  Ground  Power  Receptical 


SUPPORT  EQUIPMENT: 

None 


ACCESS : 

Remove  forty-one  stress  fasteners  and  remove  access  panel 


REMOVAL: 


1.  Remove 

2.  Remove 
remove 

3-  Remove 
unit. 

4 .  Remove 
remove 

5 .  Remove 
remove 


electrical  connector  from  both  units. 

six  bOj-ts  securing  switching  unit  rack  to  the  aircraft  and 
assembly. 

four  bolts  securing  switching  unit  to  the  rack  and  remove 

four  bolts  securing  recv/trans  unit  rack  to  the  aircraft  and 
assembly. 

four  bolts  securing  recv/trans  unit  to  the  rack  and 
unit. 


INSTALLATION:  Reverse  of  removal 


i 


FUNCTIONAL  CHECK:  The  system  functional  check  is  accomplished  using  test 

equipment . 


4 

TEST  EQUIPMENT: 

AN/APM-199 

• 

Electrical  power 

* 

CLOSE  UP: 

Replace  access  panel  and  secure 

ANALYST *S  OPINION:  Although  the  maintenance  task  can  be  accomplished  at  ground 

level,  the  accessibility  to  the  system  is  degraded  because  of  the  4l  fasteners  and 
the  requirement  to  handle  the  access  panel.  Also,  the  method  used  to  install 
the  system  components,  in  the  aircraft,  adds  considerable  time  to  the  removal/ 
replacement  task.  System  components  must  be  mounted  on  a  bracket  and  then  the  bracket 
installed  in  the  aircraft.  This  assembly  and  disassembly  complicates  what  is 
normally  considered  a  simple  removal  and  replacement  task. 


UN  I  r  UOP-  72241/72242 


ITFM  RADAR  ALTIMETER  SYSTEM 


AIRCRAFT  F-8 


i 

I  LOCATION :  Left  Equipment  3a y 


J 

] 

SUPPORT  EQUIPMENT: 

1 

Maintenance  stand 

ACCESS •  Loosen  19  panel  fasteners,  lift  door  and  install  door  bracket 


REMOVAL :  l.  Disconnect  electrical  connectors 

2.  Remove  thumb  screws  securing  units 

3.  Remove  units  from  mounts. 

(Note:  The  transmitter  and  amplifier  are  removed  as  a  set  and  matched  in  the  snop) 
INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


System  functional  check  is  accomplished  using  test  equipment. 


:SST  EQUIPMENT: 


AN/AFM-66 
Electrical  power 


CLOSr.  UP:  Close  access  panel  and  secure 


' — - — - i - 1  The  removal/replacment  of  the  system  components  is  considered 

a  simple  task.  The  requirement  for  a  maintenance  stand  degrades  the  ovjrall 
accessibility  to  the  system. 


WORK  UNIT  con:-:  722B1 


Radar  Altimeter 
ITEM  Receiver  Transai 


AIRCRAFT  F-14 


LOCATION:  Left  Hand  Avionics  Compartment 


SUPPORT  EQUn^SNT:  Work  Stand 


ACCESS :  Loosen  17  C&lfax  fasteners  securing  access  panel. 

Swing  access  panel  open  ana  insert  holding  bar. 

Loosen  24  Calf ax  fasteners  securing  lover  access  panel  and 
remove  panel  from  aircraft. 


REMOVAL :  1.  Disconnect  4  coaxial  connectors. 

2.  Disconnect  1  electrical  connector. 

3.  Cut  safety  wire  and  remove  4  bolts  securing  RT  unit  to  the  equipment 
shelf. 

4.  Remove  RT  unit  from  aircraft. 


INSTALIATTON :  Reverse  of  removal 


FUNCTIONAL  CHECK:  perform  system  self  test. 


3QUIPMENT:  Electrical  power  unit 


i 


CLOSE  UP: 


Replace  access  panels  and  secure 


ANALYST'S  OPIHICR:  The  location,  accessibility,  and  the  installation  of  the 
receiver  transmitter  is  considered  unacceptable.  TV\  aircraft  panels  must  be 
opened/removed  to  gain  access  for  the  removal  and  replacement  of  the  unit.  Access 
to  the  bolts,  securing  the  unit  to  the  shelf,  is  gained  through  the  lower  compart¬ 
ment  (gun  area).  Also,  the  access  to  the  two  inboard  bolts,  securing  the  unit, 
is  restricted  by  the  gun  barrels.  This  installation  and  the  Tmvnmlj  i  epla<  ament 
feature  could  be  improved  by  using  a  flat  mounting  tray,  secured  to  the  shelf,  from 
which  the  unit  can  be  easily  removed  and  replaced.  This  would  eliminate  the  removal 
of  the  lower  access  panel  and  simplify  the  maintenance  task.  The  functional  test 
of  the  system  is  cannon  to  all  AFH«194(V)  installations. 


!  , 


4: 


.'is 


■% 

k" 


u 


1: 


Hi 


1  \{] 


1'  l 


REMOVAL:  1. 

2. 


3. 

4. 

5. 

6. 
7. 


Disconnect  electrical  connectors. 

Loosen  retaining  mits  and  slide  unit  out  to  clear  guide  pins  and 
lift  up. 

Loosen  two  captive  nuts  and  remove  connector  from  the  interface  unit. 
Pull  connector  through  the  R/T  mount. 

Remove  rack,  with  R/t  attached,  from  the  airciaft. 

Remove  bolts  securing  R/T  \init  to  the  mount. 

Remove  r/t. 


FUNCTIONAL  CHECK:  System  functional  test  is  accomplished  using  "BIT," 


TEST  EQUIPMENT:  Electrical  power 


:lose  UP: 


Replace  access  panel  and  secure. 


ATALYST'S  OPINION:  Access  to  the  unit  could  be  improved  l>  providing  quick 
release  fasteners  and  a  hinged  access  panel.  Installation  of  the  unit  should  be 
changed  to  allow  its  removal  without  having  to  disconnect  the  interface  connector 
and  assemble  the  r/t  unit  on  the  mounting  rack  before  installation.  Current 
instf  ‘  lation  does  complicate  the  removal/replacement  action. 


ii. 


-22 sw 


WORK  UNIT  CODE  723^2 


ITEM  RADAR  ALTIMETER  INDICATOR 


AIRCRAFT  A~£ 


PCX' ATI ON :  Cockpit  Instrument  Panel 


"UPPORT  EQUI  PMENT:  None 


ACCESS :  Open  canopy 


REMOVAL :  1.  Remove  four  screws  that  secure  indicator  to  panel 
2.  Slide  indicator  out  of  panel  and  disconnect  cable 


INSTALLATION :  Reverse  of  removal 


A 


FUNCTIONAL  CHECK:  System  checked  using  test  equipment 


'iff  9 

v 

- 


EST  EQUIPMENT:  AN/AFM-199  delay  line 
Electrical  power 


CLOSE.  UP:  Close  canopy 


ANALYST  S  OPINION:  The  installation,  removal,  and  replacement  of  the  indicator 
is  very  simple. 


-ay*;  rfT.  ■*-  ~ 


WORK  UNIT  COOK  72362 _  ITEM  APN-lUl  Height  Indicator  AIRCRAFT  A -7 


LOCATION :  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  canopy 


REMOVAL :  l.  Remove  3  screws  securing  indicator  to  the  panel. 

2.  Remove  indicator  from  panel  and  disconnect  cable. 


INSTALLATION :  Reverse  of  removal 


FljNpTIONAL- CHECK:  Self -test  and  test  equipment  to  perform  complete  functional 

test  of  system. 


TEST  EQUIPMENT:  APM-199 

Electrical  power 


CLOSE  UP:  Close  canopy 


ANALYST'S  OPINION:  The  installation,  removal,  and  replacement  of  the 

indicator  is  a  simple  task. 


I 


I 


WORK  UNIT  COOK  723^2 _ ITEM  RADAR  ALTIMETER  INDICATOR 


LOCATION:  Forward  cockpit  instrument  panel 


ruPPORT  EQUIPMENT:  None 


AIRCRAFT 


F-Uj 


s 


ACCESS:  Open  canopy 


REMOVAL :  l.  Remove  four  screws  securing  indicator  to  the  panel. 

2.  Remove  indicator  from  the  panel  and  disconnect  cable. 

Note:  If  the  electrical  cable  is  too  short,  the  glare  shield  must 
be  removed  to  gain  access  for  removal  of  the  connector. 


INSTALLATION:  Reverse  of  removal 


i 

! - : - 

r UNCT10NAL  CHECK:  Perform  system  "BIT"  check 


fef 


i  *■ 


TEST  EQUIPMENT:  Electrical  "Dower 


CLOSE  UP:  Close  canopy 


??,  b  ANALYST'S  OPINION:  The  installation,  removal,  and  replacement  of  the  indicator 

d  is "common  with  other  aircraft.  The  "BIT"  feature  does  eliminate  the  requirement 

;  |  for  test  equipment  and  simplifies  the  task. 


& 


WORK  UNIT  CODE 


722B2 


rnwTTWIlATION  SHEET: 

Radar  Altimeter  Indicatory  ik.'PAFT  AV~8 


ITEM 


ACCESS :  (Continued) 


EoMve  two  screws  securing  glare  shield  order  centra  vsrr.lng 

== btss.'S.'W. a* - 

Pull  instrument  panel  out  to  provide  access  required. 


I 


SYSTEM:  72 


Radar  Navigation 


WO!  5ENC LATURE : 

723 BT 
72382 

’•JUC:  A-ii :  72384 


Doppler  Radar 


A-6:  72381 


F-l4 : 


73A31 
73A.32 
A-7:  73A33 


F-4: 


AV-8 : 


GENERAL  OBSERVATIONS:  Except  for  antennas,  the  items  were  universally  well 
installed  with  rapid  replacement  accommodated  by  quick  release 
equipment  fasteners  and  easy  access.  Antennas  reouire  excessive 
time  for  access,  otherwise  good.  Built-in-test  is  a  positive  help. 
The  F-4,  F-8,  F-l4  and  AV-8  are  not  equipped  with  Doppler  Radar. 

DESIRABLE  FEATURES:  1,  Built-in-test  adequately  checks  installation  and 

eliminates  extra  test  equipment.  2.  Rack  and  panel  mounting  (A-7) 
eliminates  cable  routing  problems  and  speeds  installation  and  re¬ 
moval. 


UNDESIRABLE  FEATURES:  1.  Too  many  screws  involved  in  gaining  access  to  an¬ 
tennas.  Quick  release  fasteners  (SPF,  etc.)  would  greatly  reduce 
task  time.  2.  Location  of  equipment  is  important.  The  A-4  antenna 
is  too  high  (reouires  stand)  while  the  A-7  antenna  is  too  low  (con¬ 
fined  work  space).  3.  Console  mounted  items  reouire  maintenance  of 
proper  routing  of  the  many  cables  under  the  panel  I;  0  avoid  trapping 
the  slack  in  a  control  box’s  cable.  Outside  access  to  the  console 
interior  is  a  great  help  if  slack  is  lost.  Otherwise  several  other 
systems  must  be  disturbed  to  free  the  box. 


SYSTEM:  72 


Radar  Navigation 


NOMENCLATURE: 


Doppler  Radar 


ADDITIONAL  REMARKS:  1.  Expand  development  and  use  of  rack  and  panel  mounting. 

2.  If  function  and  airframe  configuration  dictate  location  in  an  un¬ 
desirable  area,  the  design  should  be  altered  to  retain  good  mainte¬ 
nance  characteristics  (i.e.  alternate  access,  improved  fasteners, 
etc.). 


1 


WORK  I'N  IT  COOK 


72361 


AIRCRAFT  A-UM 


ITEM  DOPPLER  RADAR  RZt 


LvVAriON:  Nose  Section 


SUPPORT  EQUIPMENT:  Work  Stand 


ACCESS  •  Open  two  quick  release  fasteners  and  lift  access  panel. 


REMOVAL:  Loosen  two  equipment  bolts  and  remove  unit. 

2.  Remove  waveguide  and  electrical  connections. 
3  Remove  unit 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  System  is  checked  using  system  self-test. 


TEST  EQUIPMENT:  Electrical  power 


CLOSE  LIP-  Close  access  panel  and  secure 


ANALYST'S  OPINION:  The  installation,  removal,  and  replacement  of  the  unit  is 
good.  The  requirement  for  a  maintenance  stand  is  acceptable. 


WORK  UNIT  CODF.  72382 


I TIM  Doppler  Radar  Antenna 


AIRCRAFT  A-4M 


LOCATION:  Nose  Section 


SUPPORT  EQUIPMENT:  Maintenance  Stand 


ACCESS ;  Remove  40  screws  to  drop  radane. 


REMOVAL: 


1.  Remove  waveguide  connection. 

2 .  Remove  cables . 

3.  Remove  four  bolts  securing  the  unit  and  lower  antenna  fran  aircraft. 


INSTALLATION: 


1.  Align  guide  pins  and  engage  rack. 

2.  While  holding  antenna  in  place,  insert  bolts. 

3.  Connect  waveguide  and  cables. 


FUNCTIONAL  CHECK:  System  checked  using  "BIT" 


•J 


.  i  TEST  EQUIPMENT :  External  Electrical  Power 

»  A 

i 


,  i 

1  CLOSE  UP:  Replace  radane  by  securing  40  screws. 


4  ANALYST'S  OPINION :  Installation  of  antenna  is  a  tedious  job.  One  man  must  hold 

*•  unit  while  another  inserts  bolts.  Bolt  heads  are  difficult  to  reach  with  a  standard 

*  wrench  (no  special  offset  wrench  is  available).  Extreme  care  is  required  to  avoid 

j  damage  to  waveguide  and  waveguide  connector  while  positioning  and  securing  the  unit. 


*v 


LOCATION:  right  Cockpit  Console 


SUPPORT  EQUI  PV.ENT :  Cockpit  ladder 


- - 1 

ACCESS ;  Open  canopy 


REMOVAL  * 


1.  Loosen  4  dzus  fasteners 

2.  Lift  control  box  out  of  console 

3.  Disconnect  cable 


INSTALLATION : 


Reverse  of  removal. 


FUNCTIONAL  CH'rCK :  System  checked  using  Built-In-Test 


TK3T  EQUIPMENT:  External  Electr'-cal  Power. 


CLOSE  l  ?:  Close  canopy 


ANALYST'S  OPINION:  Good  installation.  Proper  routing  of  cables  under  the  console 
must  be  maintained  in  order  for  sufficient  slack  to  exist  to  disconnect  the  control 
box.  No  exterior  access  is  available  if  slack  inadvertently  lost.  The  Built-in- 
Test  simplifies  checkout  greatly. 


LOCATION :  Aft  Equipment  Platform 


SUPPORT  EQUIPMENT:  None 


ACCESS ;  Open  three  latches  and  lower  aft  compartment  door. 


REMOVAL:  1. 

2. 

3. 


Remove  connectors. 

Loosen  two  thumb  screws  securing  unit. 
Remove  unit  out  of  the  rack. 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK :  System  check  not  accomplished  at  the  NARF 


TESi  ECUIPiMSNT:  Nomenclature  of  test  set  unknown. 


CLOSE  UP:  Close  aft  compartment  door  and  latch  3  fasteners. 


1 


ANALYST’S  OPINION :  The  installation,  access  and  removal / replacement  of  the  unit 
is  very  good*  5Ke  maintenance  task  cam  be  accomplished  at  ground  level.  Some 
problem  is  encountered  with  a  coaxial  cable  routed  in  front  of  the  unit. 


WORK  UNIT  COIF.  73A31 


ITEM  DOPPLER  RADAR  R/T 


AIRCRAFT  A-7 


LOCATION :  Right  Avionic  Bay 


UPPORT  EQUIPMENT:  None 


ACCESS ;  Open  eight  quick  release  fasteners  ana  lower  access  panel 


REMOVAL:  1.  Remove  two  latches  securing  unit. 

2.  Remove  unit  from  mounting  rack  (rack  and  panel). 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  self -test  of  system 


TEST  EQUIPMENT:  Electrical  power 


CLOSE  UP:  Close  access  panel  and  secure. 


ANALYST'S  OPINION:  The  installation,  access,  and  the  removal/replacement  of  the 
unit  is'  very  good.  All  maintenance  actions  can  be  accomplished  at  ground  level 
without  the  need  for  support  equipment. 


ADDITIONAL  REMARKS:  close  proximity  of  fuselage  to  deck  make  working  on  this 
device  inconvenient  and  uncomfortable ,  Fewer  screws  or  stress  panel  fasteners 
in  rftdome  would  help.  Most  of  the  task  time  is  involved  in  gaining  access. 
Built-in-test  is  a  help. 


MB 


LOCATION:  Instrument  Console 


REMOVAL:  1# 

3. 


INSTALLATION: 


Loose::  4  captive  bolts 
Lift  box  clear  of  console 
Disconnect  1  connector 


Reverse  of  removal. 


FUNCTIONAL  CHECK:  Self -Test 


TEST  EQUIPMENT:  External  Electrical  Power  or  test  on  next  engine  run. 


ADDITIONAL  REMARKS :  Good  installation.  Outside  access  is  available  if  cables 

in  console  are  inadvertently  routed  to  prevent  sufficient  slack  to  clear  console 
for  electrical  disconnect.  Built-in-Test  eliminates  test  boxes. 


BOMB  NAVIGATION  AND 
WEAPONS  CONTROL  SYSTEMS 


RADAR  ANTENNA/TRANSMITTER/ 
POWER  SUPPLY 


RADAR  INDICATORS 
AND  CONTROLS 


SWEEP  GENERATOR/PROCESSOR 

TACTICAL  COMPUTER 
AND  CONTROL 

HEAD-UP  DISPLAY 

INERTIAL  MEASUREMENT 


*  £-£***> 


BOMB  NAVIGATION  AMD  WEAPONS  CONTROL  SYSTEMS 


contknt;; 


I 

x 

! 


COMPONENT 

Radar  Antenna /Transmitter/ 
Power  Supply 


| 

l 


1 

i 

Radar-  Indicators  and 


I 

l 

l 

l 


Controls 


Sweep  Generator/Processor 

Tactical  Computer  and 
Control 

Head-Up  Display 


Inertial  Measurement 


ss*- 


A-4 

a-6 

A-7 

F-4 

P-6 

F-l4 

AV~‘< 

n/a 

7U3UH 

73A11 

7424a 

74453 

74A61 

N/A 

7U3^B 

73A12 

7424N 

74A15 

72^51 

73A13 

7424L 

74A1C 

7U3UE 

74245 

74257 

74251 

74241 

n/a 

72UEC 

73A15 

7425B 

74U56 

74A53 

739W6 

72XIE 

7  3AID 

74?4c 

74A51 

72Y1R 

7424b 

7424e 

742 5E 

n/a 

72457 

73A16 

N/A 

N/A 

n/a 

n/a 

n/a 

N/A 

73A21 

N/A 

n/a 

73A46 

n/a 

73A22 

74A5? 

n/a 

?29ll 

73A41 

n/a 

n/a 

691B2 

739Z1 

73A42 

739X2 

n/a 

73457 

73A53 

n/a 

n/a 

734H1 

739W1 

73455 

73A51 

734H2 

739W8 

73453 

73A54 

■  ys>  ws^Ss^rapp^ps^spaigj^Bp 

- - -  ■  ■--—  ■  ■  ■  »  ;*S- - —  --  - -  —  -.-.----V-i^^  Jj  -■- 


SYSTEM: 


Radar 


I  3 


NO! SENC LATURE :  Radar  Antenna/Transmitter/Power  Si 

7431+H  73A13 

7U3UB  73A12 

’•JUC:  A-4 :  _  A-6:  72451  A-7:  73A11 

7434E 

F-8:  74453  F-l4:  74a61  AV-6:  _ 

7CA15"- 

74A1C 


7424A/N/L/5 

74257 

F-4:  74251,  74241 


GENERAL  OBSERVATIONS:  This  category  combines  the  radar  antenna/recei/er,  radar 
transmitter,  and  radar  power  supply.  In  general,  once  access  has  been 
attained,  all  the  units  were  easily  removed.  The  antennas  were  heavy 
and  bulky  and  required  two  men  for  removal.  All  the  units  required  an 
operational  test,  either  internal  BIT  or  with  test  sets.  The  antennas 
and  transmitters  additionally  need  waveguide  pressurization.  The  A-4 
and  AV-8  installations  were  not  studied. 


DESIRABLE  FEATURES:  1.  The  radome  installation  of  all  three  radar  components 
in  the  A-fi  and  A-7  provided  the  quickest,  easiest  access  of  all  the 
aircraft.  Consolidation  of  system  components  in  a  quickly  opened  area 
facilitates  replacement  and  system  trouble  shooting.  The  A-7  radar  in¬ 
stallation  is  especially  good  with  its  swing  out  feature  allowing  even 
better  access  to  rear  mounted  components.  2.  The  built-in-test  capa¬ 
bilities  of  all  the  F-l4  units,  the  A-7  power  supply,  and  the  F-4 
antenna  receiver  simplify  checkout  procedures.  The  usefulness  as  a 
maintenance  tool  of  BIT  can't  be  over  estimated.  The  F-l4  BIT  was 
slightly  degraded  because  of  the  additional  cooling  equipment  needed 
to  ground  operate  the  radar.  3.  The  F-4's  use  of  hydraulic  quick 
disconnects  on  the  antenna/receiver  speeds  the  removal. 


f&twW'li 


SYSTEM:  _73 _ Radar _ 

NOMENCLATURE :  Radar  Antenna/Transmitter/Power  Supply 

UNDESIRABLE  FEATURES:  1.  Access  to  the  F-l4  components  and  the  F-4  power 

supply  was  hampered  by  too  many  fasteners  on  the  access  panel.  The 
F-l4  utilizes  Calfax  quick  release  fasteners,  but  an  improvement  era 
be  made  using  latch  type  fasteners  or  fewer  Calfax.  The  F-4  installa¬ 
tion  uses  too  many  stress  panel  fasteners.  2.  The  F-8  power  supply 
has  been  placed  in  an  extremely  poor  place  -  behind  the  seat.  This 
requires  canopy  disconnection  rad  seat  removal  to  gain  access.  This 
is  a  most  undesirable  arrangement  and  turns  a  relatively  simple,  quick 
removal  into  a  major  maintenance  task.  3.  The  requirement  to  partially 
remove  the  unit  to  disconnect  connectors,  as  in  the  F-4  power  supply, 
should  be  avoided.  Optimum  design  dictates  disconnections  prior  to  moving 
unit  to  avoid  damage  to  wire  harnesses  rad  connectors  and  to  eliminate 
a  time  consuming  two  step  removal.  4.  The  A-6  radome  compartment 
mounted  APQ-112  antenna  requires  mounting  bolts  be  inserted  by  a  second 
man  from  inside  the  nose  wheel  well.  Mounting  of  units  should  be  accom¬ 
plished  from  the  front  of  the  unit  and  from  within  the  same  access. 

5.  Lack  of  a  handling  fixture  on  the  A-6  antenna  receiver  causes  align¬ 
ment  problems  upon  installation.  The  time  consuming  boresighting  re¬ 
quirement  would  be  eliminated  by  use  of  a  fixture  to  maintain  relative 
mounting  adjustments.  Additionally,  because  the  antenna  receivers  in 
general  tend  to  be  heavy,  the  use  of  a  handling  fixture  eases  the  removal. 
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SYSTEM: 


73 


Radar 


NOMENCLATURE:  Radar  Antenna/Transmltter/  Power  Supply 

ADDITIONAL  REMARKS :  Inherent  to  the  design  of  the  forward  looking  radar  is  the 
nose  installation  of  the  antenna  receiver.  Since  this  is  the  primary 
purpose  of  the  easily  accessable  radome  compartment,  design  of  the 
overall  system  should  effectively  utilize  this  space  for  as  many  related 
system  components  as  possible.  Use  of  a  swing  out  mounts  as  on  the  A-7, 
provides  better  access  to  the  radome  bulkhead.  Effective  utilization 
of  the  bulkhead  could  help  lessen  the  weight  of  the  antenna  by  moving 
components  off  the  unit.  Built-in-test,  acknowledged  as  a  maintenance 
time  reducer  especially  adaptable  to  avionics,  should  be  utilized 
wherever  possible. 
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WORK  UNIT  CORK  7^3 _  ITEM  Power  Supply  _  AIRCRAFT  A -6 


LOCATION :  Nose  radome 

SUPPORT  EQUIPMENT:  Nrtrio 

ACCESS ; 

Loosen  four  bolts  (2  on  each  side)  and  open  radome  by  using 
hydraulic  pimp 

REMOVAL:  1. 

2. 

3. 

k. 

5. 

Open  equipment  latch  and  lower  equipment  rack 

Remove  electrical  connectors 

Remove  pressure  line 

Remove  four  bolts 

Remove  unit 

INSTALLATION: 

Reverse  of  removal 

FUNCTIONAL  CHECK:  Svstem  functional  test  is  required 

TEST  EQUIPMENT:  Electrical  power 


CLOSE  UP: 

Close  radome 


ANALYST  OPINION :  Very  good  installation.  Access  to  the  unit,  opening  of 

the  radome ,  can  be  accomplished  using  a  hand -hydraulic  pump  in  the  nose  wheel 
well,  hand  pump  in  the  cockpit  or  aircraft  power.  The  complete  maintenance 
tack,  removal/replacement,  is  easy.  The  systen  operational  check  accounts  for 
most  of  the  manhours  expended. 


WORK  UNIT  CODE 


AIRCRAFT  A-6 


7U3UB _ IT?  M  Radar  Transmitter 


LOCATION:  Nose  Radome 


SUPPORT  EQUIPMENT:  None 


ACCESS:  Loosen  two  bolts  on  each  side  of  radome 

_  -  Open  radome  by  using  hydraulic  pump 


REMOVAL:  1. 

2. 

3. 

b. 


Open  latch  and  lower  right  equipment  rack  (rack  lowers  to  about 
chest  level) 

Remove  connectors  and  waveguide 
Loosen  four  knurl  knobs 
Remove  unit 


|  INSTALLATION: 


Reverse  of  removal 


i 

l] 


M 

_ '  \ 

FUNCTIONAL  CHECK :  System  run-up 


Aircraft  power 

CLOSE  UP: 

Close  radome 

Secure  four  bolts 

ANALYST'S  OPINION:  Very  good  installation.  Ability  to  lower  the  equipment 
rack  overcomes  the  height  problem.  The  radome  is  large,  high,  and  heavy,  but 
this  is  accannodated  very  well  by  the  hydraulic  opening  feature. 


V.'OKK  UNIT  COD’r 


72451 


AIRCRAFT 


J7T-M  Antenna 


A-f' 


LOCATION :  Nose  Radome 

%  * 

SUPPORT  EQUIPMENT:  Maintenance  Stand 

ACCESS ;  Loosen  two  bolts  on  each  side  of  radome 

Open  radome  by  using  hydraulic  pump 

RKMOVAL:  1. 

2. 

3. 

k. 

5. 


Remove  electrical  cables 
Disconnect  pressure  line 
Disconnect  waveguide 
Remove  four  bolts  securing  antenna 
Remove  antenna  (two  man  task) 


INSTALLATION:  Reverse  of  re-ovoi . 


r 

< 


FUNCTIONAL  CHrCK:  Complete  system  run-up  and  boresight  check 


TEST  EQUIPMENT:  Electrical  power 


CLOSE  IP:  Close  radome  and  secure 


ANALYST’S  OPINION:  Removal/installation  features  could  be  improved  if  a  handling 
fixture  were  designed  to  hold  and  align  the  antenna  during  the  installation/ 
removal  procedure.  The  NARF  has  fabricated  bolts  which  are  used  as  guide  pins  to 
align  the  antenna  during  the  installation. 


ursaioiwui  ■w'T'-ipi. 


WORK  UNIT  CODE 


7U31® 


ITEM  APQ-112  Antenna 


AIRCRAFT  A-6 


LOCATION:  Nose  Radooe  Area 


SUPPORT  EQUIPMENT:  None 


ACCESS : 


Loosen  four  bolts  (2  on  each  side  of  radooe)  open  radooe  by 
using  hydraulic  pimp. 


REMOVAL:  1.  Disconnect  cables  and  waveguide 

2.  Remove  four  bolts  (installed  free  the  nose  wheel  well  area) 

3.  Remove  antenna 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK:  Functionally  check  system  and  check  boresight  alignment 


TEST  EQUIPMENT: 


Line  radar  checkout  unit 
Electrical  power 


CLOSE  UP: 


Close  radooe  and  secure  bolts 


ANALYST'S  OPINION:  Removal  and  installation  of  the  antenna  is  undesirable. 

The  antenna  mounting  bolts  are  inserted  from  the  wheel  well  area.  This  requires 
the  specialist  to  hold  the  antenna  in  place  while  the  bolts  are  inserted.  The 
installation  should  be  modified  to  accommodate  installing  the  mounting  bolts 
from  the  front  of  the  unit. 
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WORK  UNIT  COOK 


73  A II 


ITEM  Antenna  Receiver 


AIRCRAFT 


FUNCTIONAL  CHECK: 


Accomplish  system  pressure  check 

Perform  system  self -test  and  an  operational  check  of 
the  system 


TEST  EQUIPMENT:  Electrical  Power 

I 


CLOSE  UP:  Close  radome  and  secure 


ANALYST'S  OPINION:  The  removal  of  the  antenna  receiver  is  a  rather  easy  task 

when  one  considers  its  design  complexity  compared  with  other  aircraft  systems. 
Care  must  be  exercised  in  handling  of  the  unit  during  the  removal/replacement 
task  to  insure  damage  is  not  incurred  to  the  antenna  disk  and  other  microwave 
components . 
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WORK  UNIT  CODE  73A12 


ITT  M  Radar  Transmitter 


AIRCRAFT  A“7 


w 

L 


LOCATION :  Nose  radome 


SUPPORT  EQUIPMENT:  Work  stand  or  small  step  stand 


ACCESS  :  1.  Release  two  latches  and  open  radome 

o.  install  locking  bar 


REMOVAL :  lt  Remove  two  bolts  on  the  front  of  the  R/T  unit 

2.  Remove  air  pressure  line 

3.  Disconnect  electrical  connectors 

4.  Disconnect  waveguide 

5.  Swing  out  forward  assembly 

6.  Remove  bolts  securing  R/T  to  power  supply  programmer 

7.  Remove  R/T  unit 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK 

:  Perform  self -test  and  operational  checkout  of  the  system 

Pressure  check  system 

TEST  EQUIPMENT: 

Electrical  power 

Pressure  source 

CLOSE  UP: 

Close  radome  and  secure 

j 


1 


ANALYST’S  OPINION:  The  installation  and  access  to  the  unit  is  good.  Removal  and 
replacement  of  the  unit  is  not  complicated.  The  requirement  to  swing  out  the 
forward  assembly  for  access  to  the  rear  of  the  unit  is  acceptable  considering  the 
installation. 


f  i 


i. 


0 


0' 


t  -S’- 


REMOVAL:  1.  Loosen  two  bolts  and  position  (install)  sway  braces  on  mount 
?.  Pull  two  pip-pins  and  swing  out  radar  assembly 

3.  Remove  electrical  connectors 

4.  Loosen  6  bolts  and  remove  unit  from  assembly 


INSTALLATION:  Reverse  of  removal 


■  T 


FUNCTIONAL  CHECK: 


Perform  unit/system  "BIT"  check  and  operational  check  of 
system 


TEST  EQUIPMENT : 


Electrical  power 


i  i 


CLOSE  UP: 


Close  radome  and  secure  latches 


I 


/! 

U 


ANALYST'S  OPINION:  Location  of  the  unit/system  assembly  is  good.  Easy  access  to 

the  unit  is  provided  by  swinging  out  the  assembly  on  its  mount.  Space  provided 
behind  the  radar  assembly  is  somewhat  limited  and  does  somewhat  hamper  the  removal/ 
replacement  action.  The  "BIT"  test  provides  a  quick  check  of  the  unit’s  performance, 
however,  a  system  operational  check  is  recommended. 


.vtWfriH  Mr*'**  4  bltt.**  UJMrfAjrth 


LOCATION:  Left  Hand  Nose  Section  Radar  Compartment 


SUPPORT  EQUIPMENT:  Work  Stand 


ACCESS Remove  49  stress  screws  securing  access 
..  Remove  access  panel 


REMOVAL:  1*  Remove  4  alien  screws  securing  power  supply 

2.  Pull  power  supply  out  to  gain  access  to  connectors 

3.  Remove  snap -on  air  line  connection 

4.  Disconnect  2  electrical  connectors.  One  (high  current)  is 
difficult  to  connect  or  disconnect  -  lots  of  torque  required. 

5.  Remove  power  supply  from  aircraft 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  unit  "BIT”  check 


TEST  EQUIPMENT:  Electrical  power 

Air  Conditioning 


CLOSE  UP:  Close  access  panel  and  secure 


ANALYST'S  OPINION:  The  installation  is  considered  acceptable.  Access  to  the 
unit  could  be  improved  by  using  quick  release  panel  fasteners  and  a  hinged  panel 
Access  to  the  connectors  is  limited  causing  some  problem  in  removing/replacing 
the  high-current  connectors.  Also,  moving  the  unit  out  to  gain  access  to  the 
connectors  caused  some  strain  on  the  connectors  which  could,  after  repeated  re¬ 
movals,  induce  interface  problems  in  the  system. 


WORK  UNIT  COOK  7425l/7424l 


I'i'F.M  Radar  Antenna 


AIRCRAFT 


LOCATION:  Radar  Compartment 


SUPPORT  EQUIPMENT :  Work  Stand 


ACCESS :  Open  radome  (loosen  four  fasteners) 

Open  radome  and  secure  cable 


REMOVAL :  1. 

2. 

3. 

4. 

5. 

6. 
7. 


Disconnect  two  hydraulic  lines  (quick  disconnect  fittings) 

Disconnect  electrical  connectors 

Disconnect  two  waveguides 

Disconnect  two  coaxial  connectors 

Remove  three  bolts  securing  antenna  to  aircraft 

Remove  nut  on  upper  stud  (2  men  must  hold  antenna) 

Slide  antenna  off  stud  and  remove  from  aircraft  (2  men  required) 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Perform  unit  "BIT"  check 
Perform  pressurization  check 


TEST  EQUIPMENT :  Air  pressure  cart 

Electrical  power 
Hydraulic  power  source 
_ Air  conditioning _ 

CLOSE  UP:  Close  radome  and  secure 


ANALYST'S  OPINION:  The  installation,  access,  removal,  and  replacement  of  the 

antenna  is  good.  Quick  disconnect  on  the  hydraulic  lines  are  ideal  for  this 
installation.  The  functional  check  of  the  system  is  simplified  by  the  dependa¬ 
bility  of  the  system  "BIT." 


Connect  canopy  actuator 


1  ANALYST'S  OPINION:  The  access  to  the  unit  is  not  acceptable.  This  installation 

l  has  generated  a  simple  remove/replacement  action  into  a  major  maintenance  task. 

;  Unit  should  be  relocated  to  preclude  removed  of  the  ejection  seat. 

if 

‘I  Note:  At  some  facilities,  the  canopy  is  removed  when  the  seat  is  taken  out  of 

'  the  aircraft - 
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WORK  UNIT 

T122U/AWG-9 

CODE  74A15  I TIM  Transmitter 

AIRCRAFT  F-14 

: — ■ 

LOCATION: 

Right  He  Forward  Electronics  Bay 

SUPPORT  EQUIPMENT:  Work  Stand 

ACCESS ; 

Loosen  27  Calfax  fasteners  securing  access  panel 
Swing  panel  open  and  insert  holding  bar 

REMOVAL: 

1.  Disconnect  2  high  power  connectors 

2.  Disconnect  4  coax  connectors 

3.  Disconnect  4  electrical  connectors 

4.  Disconnect  2  waveguide  connections 

5.  Remove  2  latching  bolts  securing  transmitter 

6.  Remove  transmitter  from  aircraft  (2  men  required) 

INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  BIT  function  of  AWG-9  system  and  radar  operational 
test.  ‘ 


TEST  EQUIPMENT :  Electrical  power 

Cooling  air 
Servo  air 


CLOSE  UP:  Close  access  panel  and  secure 


ANALYST’S  OPINION:  The  access  to  the  unit  is  acceptable.  The  weight  of  the  unit 
(approx  180  lbs)  does  pose  a  problem  in  removal/replacement  and  could  result  in 
external  damage  to  the  unit  (removal/replacement  is  a  two  men  task).  Also, 
weight  bf  the  unit  may  exceed  human  factors  and  other  MIL  standard  requirements. 


V.’OHK  UNIT  COD>  74A1C 


TT:  M  R178$/awg-9  Radar  Receiver  AIRCRAFT  ?-l4 


LOCATION:  Right  Hand  Forward  Electronics  Bay 


SUPPORT  EQUIPMENT:  Work  Stand 


ACCESS ;  Loosen  27  Calfax  fasteners  securing  access  panel 

Swing  panel  open  and  insert  holding  bar 


REMOVAL :  1. 

2. 

3. 

4. 

5. 


Disconnect  2  waveguide  connectors 

Disconnect  3  coax  connectors 

Disconnect  3  electrical  connectors 

Remove  2  hold  down  bolts  securing  radar  receiver 

Remove  radar  receiver  from  aircraft 


INSTALLATION :  Reverse  removal  procedure 


FUNC  UONA-L  CHrCK :  Perform  BIT  function  of  AWG-9  system  and  radar  operational  test 


TEST  EOUIPMENT:  Electrical  power  unit 

"  -  Air  conditioning 

Servo  air 


r,\.OSE  I  P:  Close  access  panel  and  secure 


ANALYST'S  OPINION:  ?he  number  of  panel  fasteners  and  the  location  of  the  unit 

in  tne  aircrait  degrades  the  accessibility.  Quick  release  panel  fasteners  would 
reduce  the  access  time.  Removal/replacement  of  the  receiver  is  good  and  the  "BIT1 
feature  simplifies  the  system  functional  test. 
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SYSTEM:  74 

Weapons 

Control 

NOMENCLATURE : 

Radar  Indicators 

and  Controls 

’•rue:  A-L : 

A-6: 

724EC 

72X1E 

72Y1R 

73A15 
A-7:  73A1D 

74P5B 

74?4c 

F-4 :  7424b,  7424E,  7425E 

F-8:  74456 

F-l4: 

74A53 

74A51 

A  V-S: 

GENERAL  OBSERVATIONS:  The  AV-8  and  AV-4  aircraft  are  not  equipped  with  forward 

looking  radar.  It  must  be  noted  also  that  although  these  items  are  all 
summarized  in  the  74  system  for  convenience,  the  A-7  system  WUCs  are  found 
in  73  and  the  A-6  codes  in  72.  The  74  system  was  selected  for  accumu¬ 
lation  because  of  the  preponderance  of  aircraft  using  that  coding. 

All  items  summarized  are  cockpit  mounted  and  require  opening  no  access 
panels. 

DESIRABLE  FEATURES:  1.  The  A-6  and  A-7  airplanes  use  rack  and  panel  mounting 
which  makes  removal  easier.  The  A-6  installation  makes  use  of  a 
handle  to  provide  good  control  during  removal  and  installation.  The 
large  connector  on  this  unit  requires  considerable  force  to  engage 
or  release  and  the  handle  assists  in  this.  2.  Except  for  the  A-6, 
control  units  are  easily-  removed  with  minor  problems  seen  in  the  A-7 
and  F-4. 

UNDESIRABLE  FEATURES:  1.  The  A-6  radar  control  appears  to  be  too  large  for 
instrument  panel  mounting.  Its  bulk  and  weight  are  difficult  to 
handle  in  the  constricted  space  in  the  cockpit.  The  extractor  mech¬ 
anism  helps,  but  handling  this  heavy  package  in  the  cockpit  involves 
some  risk.  2.  The  otherwise  excellent  A-7  installation  of  the  con¬ 
trol  requires  moving  the  throttle  with  attendant  risk  of  introducing 
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SYSTEM :  74 _ Weapons  Control _ 

NOMENCLATURE:  Radar  Indicators  and  Controls 

UNDESIRABLE  FEATURES:  (cont.) 

fuel  into  the  engine.  3.  The  F-4  installations  are  also  good 
except  for  rather  short  cabling.  Whether  this  is  caused  by  de¬ 
sign  or  previous  repairs  is  unknown.  4.  The  F-4  indicator  re¬ 
quires  boresighting  to  align  the  radar  with  the  gun  sight. 


ADDITIONAL  REMARKS:  Rack  and  panel  mounting  of  large  units  with  many  pinned 


connectors  require  handles  and  devices  to  help  make  and  break  the 
connections.  Without  these  features,  much  of  the  virtue  of  rack 
and  panel  is  lost. 


SUPPORT  EQUIPMENT:  None 


REMOVAL :  i.  Remove  three  bolts  securing  unit  to  instrument  panel. 

2.  Remove  indicator  from  instrument  panel. 

INSTALLATION:  Reverse  of  removal 


CLOSE  UP: 


Close  canopy 


WORK  UNIT  COOK  72YIR 


AIRCRAFT 


LOCATION :  Cockpit  Instrunent  Panel 


PUPPORT  EQUIPMENT:  None 


ACCESS :  Open  canopy 


REMOVAL :  l.  Remove  eight  bolts  securing  unit 

2.  Remove  set  control  by  using  extractor  mechanism  to  disconnect 
unit  (rack  and  panel  connectors) 

3.  Pull  unit  out  part  way  (reposition  yourself  by  straddling  the 
center  console) 

4.  Remove  the  unit  and  place  it  on  the  seat 

5.  Hand  the  unit  to  another  specialist  outside  the  aircraft 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK:  System  functional  test 


TEST  EQUIPMENT:  Aircraft  newer 


CLOSE  UP: 


Close  canopy 


ANALYST’S  OPINION;  The  unit  is  considered  too  large  for  a  panel  mounted  unit, 
this  causes  problems  in  handling,  removal,  and  replacement.  Standards  should  be 
developed  to  specify  weight  and  size  limits  for  indicators  that  are  mounted  on/in 
the  instrument  oanel.  The  size  and  weight  of  the  unit  could  injure  the  specialist 
during  remov&l/installation  task. 


WORK  UNIT  CODE  73A1D 


ITEM  Radar  Set  Control 


AIRCRAFT  A -7 


LOCATION :  Left  Hand  Cockpit  Console 


"UPFORT  EQUIPMENT:  None 


ACCESS :  Open  canopy 

Move  throttle  control  forward 


REMOVAL:  1.  Loosen  four  quick  disconnect  fasteners 

2.  Lift  control  from  console 

3.  Disconnect  electrical  connector 
b.  Remove  control  box 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  system  functional  test 


TEST  EQUIPMENT :  Electrical  power 


CLOSE  UP: 


Close  canopy 


ANALYST'S  OPINION:  The  requirement  to  move  the  throttle  control  (fwd)  to  gain 

access  to  the  control  box  is  considered  questionable.  Movement  of  the  throttle 
may  allow  fuel  to  enter  the  engine  which  could  cause  torching  of  the  engine  on 
start.  It  is  suggested  that  a  blank  panel  be  installed  between  the  control  box 
and  the  throttle  control. 


WORK  UNIT  CODE  7425B/7424c/ 7424b  ITEM  Command  Indicator 


AIRCRAFT 


LOCATION:  Center  of  instrument  panel  forward  cockpit 


SUPPORT  EQUIPMENT:  None 


ACCESS:  Open  canopy 

Remove  six  screws  securing  sun  shield  and  remove  shield 
Remove  one  bolt  on  the  R.H.  &  L.H.  aft  sun  shield  and  remove 


REMOVAL:  1* 

-  2. 

3. 

4. 


Remove  two  bolts  on  side  of  indicator 

Remove  three  electrical  connectors  on  L.H.  side  of  indicator 
Lower  safety  latch  and  slide  indicator  out 
Remove  indicator  from  aircraft  (unit  ic  given  to  specialist 
outside  of  aircraft) 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  system  "BIT"  check  and  boresight  gun  sight 


TEST  EQUIPMENT:  Boresight  test  fixture/bores ight  kit 

Hydraulic  unit 
Air  Conditioner 

_ Electrical  power _ 

CLOSE  UP:  Replace  sun  shields 

Close  canopy 


ANALYST 1 S  OPINION :  '  Removal  and  replacement  of  the  indicator  is  another  easy 
talkl  The  requirement  to  boresight  the  gun  system  and  the  additional  ground 
support  equipment  needed  to  accomplish  the  functional  test  add  considerable 
time  to  the  maintenance  task.  Aft  seat  indicators  follow  essentially  the  same 
removal  procedure  as  the  forward  cockpit  indicators. 


WOKK  UNIT  CODE  71+24e/71*25E  ITEM  Radar  Control  Set 


AIRCRAFT  F-4j 


LOCATION:  Aft  cockpit,  lower  Left  Hand  Instrument  Panel 


•UPPORT  EQUIPMENT:  None 


ACCESS :  Open  canopy 


FUNCTIONAL  CHECK:  Perform  system  "BIT"  check 


I  1 


ANALYST'S  OPINION:  Equipment  installation  is  acceptable.  Unit  cable  harness 
should  be  longer;  this  would  provide  more  access  to  the  connectors.  Use  of 
rack  and  panel  installation  would  simplify  the  removal/replacement  task. 


- 


« I#.' 
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work  unit  conn  74A53 


ip-hii/awg-9 


AIRCRAFT  F-lU 


LOCATION :  Aft  Cockpit  Instrument  Panel 


SUPPORT  EQUIPMENT:  Work  stand 


ACCESS  : 


Open  canopy 


REMOVAL:  1.  Remove  two  bolts 

2.  Release  curtain  secured  by  14  snap  fasteners 

3.  Disconnect  three  electrical  connectors 
h.  Disconnect  three  coaxial  connectors 

5-  Depress  equipment  release  latch  &  remove  display  from 
instrument  panel 

6.  Hand  indicator  to  specialist  outside  of  aircraft 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  perform  system  "BIT"  check 


TEST  EQUIPMENT : 


Cooling  air 
Servo  air 
Electrical  power 


CLOSE  UP:  close  canopy 


ANALYST'S  OPINION:  The  installation  is  good.  The  indicator  is  rather  easy 
to  replace  (maintenance  specialist  likes  the  installation).  A  rack  and  panel 
type  mounting  would  reduce  replacement  time  s light ly. 


Wafci 


WORK  UNIT  COOK  7^A51 


C9035/AWG-9 


AIRCRAFT 


LOCATION:  Aft  cockpit  Left  Hand  Console 


SUPPORT  EQUIPMENT:  None 


ACCESS  : 


Open  canopy 


REMOVAL :  1.  Loosen  6  fasteners  securing  the  control  to  the  console 

2.  Slide  control  from  console 

3.  Disconnect  2  electrical  connectors 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  BIT  check  and  operational  teat  of  AWG-9  system 


TEST  EQUIPMENT: 


Electrical  power  unit 
Air  conditioning 
Servo  air 


CLOSE  UP:  Close  canopy 


ANALYST'S  OPINION:  The  installation  of  the  sensor  control  is  good  and  the 
removal/ replacement  can  be  accomplished  in  a  minimum  amount  of  time.  Incorporation 
of  an  expanded  "BIT"  check  would  reduce  the  functional  checkout  time  of  the  system. 
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( 3 


NOMSNCLA'.'UKE: 


Radar 


Sweep  Generator /processor 


,-7UC :  A-li : 


A-6:  72457  A-7:  78A16  F-4; 


F-8: 


F-l4: 


AV-8 : 


GENERAL  OBSERVATIONS:  The  two  generators  studied  were  quite  different  in 

the  accessibility  of  their  installation.  The  A-6  installation  was 
excellent  while  the  A-7  must  be  judged  fair.  A  system  functional  check 
was  reouired  in  both  cases. 

DESIRABLE  FEATURES:  1.  The  convenient  A-6  radome  location  was  further  compli¬ 
mented  by  the  ability  to  lower  the  equipment  rack  to  ground 
working  level.  This  combination  allows  the  mechanic  to  replace  the 
video  processor  auickly  and  effortlessly. 

UNDESIRABLE  FEATURES:  1.  The  sweep  generator  on  the  A-7  is  poorly  located.  A 
work  stand  and  removal  of  one  21  fastener  access  panel  are  required  to 
reach  the  generator.  The  six  connecting  cables  are  bulky  and  also 
hamper  the  removal.  Three  of  the  cables  hang  over  the  unit.  They 
must  be  properly  stowed  in  order  to  clear  the  removal  path.  These 
cables  are  frequently  damaged  during  removal. 

ADDITIONAL  REMARKS:  Consideration  during  design  must  be  given  to  location.  It 
is  realized  that  all  components  cannot  be  placed  at  waist  level,  how¬ 
ever,  design  effort  should  strive  for  this  optimum  either  by  direct 
aircraft  waist  level  placement  or  by  allowing  for  eouipment  racks  to 
be  lowered  as  in  the  A-6,  Where  waist  level  location  or  lowered  equip¬ 
ment  racks  are  not  feasible,  design  should  be  such  that  the  removal  is 


not  obstructed 


1 

work  unit  conn  72457 

ITEM 

Video  Processor 

AIRCRAFT  A -A  \ 

J 

i 

■»» 

ar® 

LOCATION:  Nose  R«dome 

\ 

SUPPORT  EQUIPMENT:  None 

j 

- 

U 

ACCESS :  Loosen  four  bolts  and  open  radome  by  using  hydraulic  pump 


REMOVAL :  1«  Open  latch  and  lover  equipment  rack. 

_____  Remove  electrical  cables 

3.  Remove  bolts  securing  unit  to  rack 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  System  functional  check 


L- 


TEST  EQUIPMENT:  Aircraft  power 


CLOSE  UP:  close  radome  and  secure  four  bolts 


i 
«» ■ 


#r» 

i 

y 

«? 


I 


i 


ANALYST’S  ^OPINION:  This  is  a  very  good  installation.  The  hydraulic  radome 
opener  and  the  ability  to  lower  the  equipment  rack  very  nicely  overcome  the 
height  problem  inherent  in  this  airplane. 


iiitAJVchL.  widi 


I  WORK  UNIT  COOK  73A16 _ ITEM  APQ-126  Sweep  Generator  AIRCRAFT  A- 7 


LOCATION :  Left  side  of  aircraft  (aft  of  cockpit) 


SUPPORT  EQUIPMENT:  Work  Stand 


ACCESS :  Loosen  21  fasteners  and  remove  access  panel 


REMOVAL: 


1.  Disconnect  six  (6)  connectors. 

2.  Remove  two  hold  down  bolts 


INSTALLATION :  Reverse  removed  procedure 


FUNCTIONAL  CHECK:  Perform  self -test  and  accomplish  a  system  functional  taat 


j"~  .  -  ■  . . .  . 

TEST  EQUIPMENT: 

i 

i  -  .  -  _  -  -  .  . 

External  electric  power 

i 

CLOSE  UP: 

Replace  access  panel  and  secure 

ANALYST  * S  OPINION :  Accessibility  to  the  Sweep  Generator  is  not  as  ideal  as  in 

the  A?  waist  high  avionics  bays.  The  six  harnesses  somewhat  hanper  the  removal  of 
‘  the  unit  and  are  subject  to  damage  after  repeated  removals.  Removal  of  the  unit 

can  be  improved  by  rerouting  the  three  harnesses  that  are  routed  in  front  of 
•  the  unit . 


i 
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SYSTEM:  73  Bombing  and  Navigation  System 

NO!SNCLATURE:  Tactical  Computer  and  Control _ 

73A21 

'■HJC:  A-k :  _  A -6:  _  A-7:  73A22  F-4:  _ 

74a46 

?-8:  _  F-lU:  7UA52  AV-8:  _ 

uENERAL  OBSERVATIONS:  This  summary  includes  the  tactical  computer  and  its  cockpi 

control.  Once  access  has  been  attained,  the  removal  of  the  units  was 
straight  forward.  Only  the  A-7  and  F-l4  were  investigated. 

DESIRABLE  FEATURES:  1.  Built-in-test  of  the  F-l4  alleviates  the  test  set  program 
loading  of  the  A-7.  This  simplifies  the  checkout  as  well  as  reducing 
the  maintenance  time  necessary  for  the  removal.  The  F-14  BIT  was 
slightly  degraded  because  of  the  additional  cooling  equipment  needed  to 
operate  the  computer.  2.  Both  computer  installations  make  use  of  rack 
and  panel  connectors  which  facilitates  removal.  Both  installations  use 
jackscrews  to  guide  and  mate  the  connector  to  prevent  connector  pin 
damage.  This  is  a  positive  feature  to  incorporate,  when  utilizing  rack 
and  panel  connectors.  The  F-l4  jacks crew  is  slightly  better  requiring 
no  tools  to  operate. 

UNDESIRABIE  FEATURES:  1.  Removal  of  adjoining  control  panels  to  gain  access  to 
the  A-7’s  computer  control’s  connectors  is  undesirable.  Design  of  cable 
length  and  flexibility  should  be  such  that  no  additional  systems  be 
disturbed  to  gain  access.  2.  Access  to  the  F-14  computer  was  hampered 
by  too  many  fasteners  on  the  access  panel.  The  F-l4  utilizes  Calfax 
quick  release  fasteners,  but  an  improvement  can  be  made  using  latch  type 
fasteners  or  fewer  calfax. 


SYSTEM :  73 _ Bombing  and  Navigation  System 

NOMENCLATURE :  Tactical  Computer  and  Control 

ADDITIONAL  REMARKS:  Very  little  improvement  can  be  made  on  the  computer 

installations  as  they  cane  close  to  being  ideal.  As  with  any  console 
installation,  care  should  be  given  during  design  to  provide  sufficient 
cable  and  wire  slack  to  allow  disconnections  without  disturbing  other 


installations . 


WORK  UNIT  COOK  73A22 _  ITEM  Tactical  Computer  Control  AIRCRAFT  A -7 


LOCATION :  Right  Hand  Console  Area 


PUP FORT  EQUIPMENT:  None 


at 


ACCESS :  Open  canopy 

Remove  TACAN  control 
Remove  IMS  control 
Remove  ARA-63  control 


REMOVAL: 


1.  Loojjen  six  captive  screws 

2.  Disconnect  three  connectors  (specialist  must  reach  under  the 
control  to  disconnect  cables) 

3.  Remove  tactical  computer  control 


INSTALLATION: 


Reinstall  in  reverse  order  of  removal 


FUNCTIONAL  CHECK: 


Perform  a  self  test  and  an  OTP  checkout  of  the 
tactical  computer  control 


TEST  EQUIPMENT:  Loader  Verifier  SM-395 

External  electric  power 


CLOSE  UP:  Reinstall  TACAN  control 

Reinstall  IMS  control 

_ Reinstall  ARA-63  Control _ Close  canoov _ _ 

ANALYST'S  OPINION :  '  Removal  of  the  control  is  complicated  by  the  requirement 
to  remove  adjacent  controls  to  gain  access  to  the  connectors.  The  problem  is 
caused  primarily  by  the  short  cable  length  and  the  stiffness  of  the  cables. 

What  would  normally  be  considered  an  easy  task  is  now  complicated  by  disturbing 
other  system's  operational  connectors. 


r 
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SYSTEM:  73 


Bombing  Navigation  System 


NOMENCLATURE: 

Head -Up  Display 

’•JUC:  A-4 : 

A-6: 

72913 

A-7: 

73A41 

73A42 

F-4: 

F-8: 

F-l4: 

6918? 

AV-6: 

739Z1 

739X2 

GENERAL  OBSERVATIONS:  The  A-4 ,  F-4,  F-8  and  F-l4  aircraft  HUD  installations  were 
not  evaluated.  The  A-6  indicator  was  included  in  this  series  but  is 
not  representative  of  a  head-up  display.  The  A-7  installation  was 
considered  good  while  the  AV-8  must  be  considered  as  poor.  Each  system 
included  a  "BIT"  or  "self-test"  feature  as  a  means  of  testing  the  unit. 
They  also  required  a  limited  functional  test  to  determine  proper  system 
interface. 

DESIRABLE  FEATURES:  The  A-7  aircraft  uses  rack  and  panel  mounting  which  improves 
its  removal  and  does  not  reouire  special  tools  for  removal.  Access  to 
the  A-7  HUD  does  not  reouire  removal  of  any  operational  components. 

The  removal  and  replacement  of  the  electronics  units  is  considered  an 
easy  task  on  each  airplane. 

UNDESIRABLE  FEATURES:  The  AV-8  removal  is  complic'  ued  by  the  number  of  actions 
rer.uired  in  gaining  access  to  and  in  removing  the  unit.  In  all  air¬ 
craft,  the  awkward  sire  and  complexity  of  the  unit  presents  some  risk 
in  handling  the  unit  in  the  limited  space  of  the  cockpit.  The  number 
of  fasteners  and  the  reouirement  to  remove  and  handle  an  access  panel 
on  the  F-l4  and  AV-8  airplanes  are  features  that  should  be  improved. 


SYSTEM :  73 _ Bombing  Navigation  System 

NOMENCLATURE :  Head-Up  Display 

ADDITIONAL  REMARKS:  The  design  of  each  cockpit  limits  any  improvements  that  can 
be  made  to  the  installation  of  the  unit  and  the  location  of  the  unit  la 
dictated  by  the  operational  requirements.  Considering  these  factors  and 
the  fact  that  the  size  and  weight  is  a  result  of  the  unit  design,  each 
HUD  installation  is  considered  unique  to  that  aircraft. 


WORK  UNIT  CO UK 


73AU1 


ITEM  HEAD  UP  DISPLAY 


AIRCRAFT  A-7 


LOCATION :  Upper  Instrument  Panel 


SUPPORT  EQUIPMENT:  Rone 


ACCESS ;  Open  canopy 


REMOVAL: 


1.  Remove  insulating  cover 

2.  Remove  glare  shield 

3.  Remove  two  mounting  screws  securing  unit 

4.  Remove  unit  from  rack  and  panel  mount 


INSTALLATION :  Reverse  removal  procedure 


FUNCTIONAL  CHECK:  Perform  a  self  test  and  a  limited  system  operational  check 


TEST  EQUIPMENT:  External  electric  power 


CLOSE  UP:  close  canopy 


ANALYST  S  OPINICW:  The  glare  shield  removal  adds  an  extra  step  in  the 
removal  actions  hut  in  general  this  is  an  excellent  installation  for  a  unit 
this  size  and  cosqsiaxity. 


WOKK  UK IT  COOK  73A^2 


AIRCRAFT 


ITEM  Signal  Data  Processor 


LOCATION :  Left  Hand  Avionic  Bay 


UPPORT  EQUIPMENT:  None 


ACCESS:  Open  eight  qu-'-'.k  release  fasteners  and  lower  bay  door 


REMOVAL:  1.  Remove  two  electrical  connectors 

2.  Remove  two  screw  type  hold  downs 

3.  Slide  unit  out  of  rack 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  a  system  self -test 


TEST  EQUIPMENT:  Electrical  power 


!  K  I 


CLOSE  UP:  Close  avionic  bay  door  and  secure 


ANALYST'S  OPINION:  Access,  removal,  and  replacement  of  the  unit  is  very 
good.  Maintenance  can  be  accomplished  at  ground  without  the  use  of  support 
equipment. 


WORK  UNIT  COOK  739^ 


ITEM  Pilot  Display  Unit _ _  AIRCRAFT  AV-8 


LOCATION :  Upper  Center  Instrument  Panel 


SUPPORT  EQUIPMENT:  Cockpit  ladder. 

PDU  adapter  tool. 


Open  canopy 

ACCESS ;  Remove  three  screws  securing  fuel  warning  caution  panel  and  move 

panel  to  the  side. 

Remove  two  bolts  securing  connector  bracket,  bracket  is  positioned 
to  the  side. _  (See  Continuation  Sheet) 

Disconnect  clamp  holding  display  recorder  wire  harness. 

Disconnect  the  electrical  connector. 

Remove  two  bolts  securing  the  front  of  the  PDU. 

Lift  up  the  center  glare  shield. 

Using  a  special  tool,  loosen  two  captive  bolts  securing  the  rear 
of  the  PDU. 

Pull  PDU  forward  to  gain  access  to  the  two  electrical  connectors 
at  the  rear  of  the  PDU  and  remove. 

Slide  PDU  from  mount  and  remove  from  aircraft. 


REMOVAL:  1. 

2. 

3. 

4. 

5. 

6. 

7. 


INSTALLATION :  Reverse  of  removal. 


FUNCTIONAL  CHECK:  Perform  "BIT"  test  1  and  2.  | 

Perform  functional  test  in  the  V/STOL  position  to  verify  ! 
display  patterns.  i 

j 

f 

II 


TEST  EQUIPMENT:  Electrical  power. 


CLOSE  UP:  Replace  components  and  hardwa-re  removed  to  gain  access. 

Close  canopy. 


AiCALYST’S  OPINION:  The  removal  of  the  PDU  is  complicated  by  the  number  of  indivi-  i 
dual  steps  renuired  in  the  removal  and  in  gaining  access  to  the  unit.  The  use  of  1 
a  rack  and  panel  installation  would  provide  some  improvement  in  the  removal/replace-l 
raent  tasks. 


CONTINUATTON  SHEET: 


WORK  UNIT 


ACCESS: 


CODE  739Z1  item  Pilot  Display  Unit  AIRCRAFT  AV-8 


(cont.) 

Slide  out  defroster  vents  frc®  IH  and  RH  side  of  display  unit, 
Remove  RH  side  of  instrument  panel. 


SYSTEM:  73 


Bomb  Navigation 


NOMENC  LA  "UKE : 


'TJC:  A-4; 


Inertial  Measurement 


r-6: 


734-57 

73455 

A-6:  23k53_ 


73Apl 
A-7:  73A54 


F-'4 : 


734H1 
F-ll».  734H2 


739W1 
AV-6:  733*8 


GENERAL  OBSERVATIONS:  The  A -4,  F-8  and  F-4  were  not  considered  in  this  evaluation. 

Except  for  needing  a  maintenance  stand,  the  installation  on  the  A-6  and 
F-l4  is  good.  The  installation  on  the  A-7  is  fair  and  the  AV-8  must  be 
considered  poor.  Removal  of  the  system  power  supply  and  the  functional 
testing  of  the  system  are  common  on  all  aircraft. 

DESIRABLE  FEATURES:  After  access,  the  removal  of  the  IMU  system  components  on 

each  airplane  is  an  easy  task.  The  "BIT"  or  "self -test"  design  feature 
provides  a  means  to  make  a  quick  check  of  the  unit/system  performance 
before  any  prolonged  operational  test  (weapon  system  interface)  is  ac¬ 
complished. 

UNDESIRABLE  FEATURES:  Access  to  the  IMU,  on  the  AV-8  airplane,  requires  complete 
removal  of  the  aircraft  nose  cone.  This  removal  is  considered  a  ma.ior 
maintenance  task  because  it  involves  other  systems  installed  in  the 
nose  cone,  increases  manpower  requirements  and  adds  ground  operating 
time  on  the  airplane.  On  the  A-7,  the  power  supply  must  be  removed  for 
access  to  the  IMU. 

ADDITIONAL  REMARKS :  The  complexity  of  the  IMU,  the  various  weapon  systems  it  in¬ 
terfaces  with  and  its  operational  requirements  which  dictate  location 
on  the  aircraft  create  a  demand  to  insure  unrestricted  access  to  the  uni 
and  rapid  removal  and  replacement. 


■ftassii 


WORK  UNIT  CODF) 


73^55 


ITEM  CW-695/ASK-31  Gyroscope  AIRCRAFT  A -6 


LOCATION:  Fillet  area  above  engine 


SUPPORT  EQUIPMENT:  Maintenance  Stand 


ACCESS : 


Loosen  15  panel  fasteners  and  remove  panel 


REMOVAL :  1.  Remove  five  cables 

2.  Loosen  two  knurl  knobs 

3 .  Remove  unit 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  System  run-up 


TEST  EQUIPMENT:  Aircraft  power 


CLOSE  UP: 


Replace  panel 


ANALYST'S  OPINION:  '  Removal/ replacement  of  the  unit  is  good.  This  new  location 
is  considerably  tetter  thui  the  initial  location  in  the  nose  wheel  well,  it  has 
made  the  removal/replacement  a  rather  simple  task. 


WORK  UNIT  COOK  73453 


ITEM  Inertial  Power  Supply 


AIRCRAFT  A -6 


LOCATION :  Right  Side  of  Nose  Wheel  Well 


SUPPORT  EQUIPMENT:  None 


ACCESS  ;  Remove  splash  cover. 

Disconnect  nose  wheel  well  door  linkage. 


REMOVAL :  1.  Disconnect  three  plugs. 

2.  Loosen  two  knurl  knobs  securing  unit. 

3.  Remove  unit  from  mount. 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK: 


Complete  system  check  out. 


TEST  EQUIPMENT : 


CLOSE  UF: 


Aircraft  power. 


Close  splash  cover. 
Connect  door  linkage. 


ANALYST'S  OPINION:  Unit  is  relocated  on  A~6e.  The  system  functional  check 

should  be  improved.  At  present  you  cannot  determine  proper  operation  of  the 
power  supply.  Fail  light  will  come  on  if  the  power  supply  has  nc  output,  how¬ 
ever,  if  voltages  are  below  normal  other  system  malfunctions  will  occur  without 
illuminating  the  light. 


WORK  UNIT  CODE 


73A51 


ITEM  Tnei 


AIRCRAFT  A-7 


LOCATION :  Left  Hand  Avionics  Bay 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  eight  quick  release  fasteners  and  lower  bay  door 

Remove  inertial  power  supply 


REMOVAL :  1.  Disconnect  fbur  electrical  connectors 

2.  Remove  cables  from  cable  clamp 

3.  Remove  two  bolts  securing  unit  in  mount 

4.  Slide  unit  from  mount 

INSTALLATION :  1.  Reverse  of  removed 

2.  Insert  data  parameters  into  the  tactical  computer 


FUNCTIONAL  CHECK: 


Perform  a elf -test  on  the  inertial  measurement  system 
Accomplish  weapon  system  operational  test 


TEST  EQUIPMENT:  Electrical  power 


CLOSE  UP:  Reinstall  inertial  power  supply 

Close  bay  door  and  secure 


ANALYSES  OPINION ;  The  removal  and  replacement  of  the  IMU  is  a  rather  easy 
task.  However,  access  to  the  unit  is  a  feature  that  is  undesirable  since  it 
requires  removal  of  the  inertial  power  supply.  Caution  must  be  exercised  in 
handling  the  equipment  and  in  properly  mating  the  connectors.  The  functional 
check  of  the  system  is  time  consuming  but  necessary  to  assure  that  the  corrected 
date  parameters  have  been  entered  into  the  computer. 


-  O'*-  '  4^ " 


LOCATION :  Left  Hand  Avionics  Bay 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Open  8  auick  release  fasteners  and  lower  bay  door. 


REMOVAL: 


1.  Remove  two  hold  down  bolts  securing  the  unit. 

2.  Disconnect  electrical  connectors. 

3.  Remove  power  supply  from  aircraft. 

4.  Remove  heading  repeater  module  (HRM)  from  the  power  supply. 


INSTALLATION: 


1.  Install  HRM  on  new  power  supply 

2.  Reverse  of  removal. 


FUNCTIONAL  CHECK:  Perform  system  operational  checkout  and  BIT  function. 


TEST  EQUIPMENT:  External  electrical  power 0 


CLOSE  UP:  Close  avionics  bay  door  and  secure. 


ANALYST  * S  OPINION :  The  Inertial  Power  Supply  (Adapter  Power  Supply)  has  an  ideal 

location  in  the  avionics  bay  for  good  access  and  simple  removal  tasks.  Retaining 
the  original  HRM  is  a  design  feature  that  negates  a  compass  swing  requirement. 


WORK  UNIT  00 UK  734H1 _  ITEM  Inertial  Measurement  Unit  AIRCRAFT  P-14 


j  LOCATION :  Left  Hand  Forward  Fuselage  Compartment 


SUPPORT  EQUIPMENT:  Work  Stand 


!  '  I 

t 

i 

i 

i 

ACCESS  ;  Loosen  29  Calf ax  fasteners 

Open  access  panel  and  position  holding  bar 

:  1 

* 

\  i 

REMOVAL:  1.  Disconnect  three  electrical  connectors. 

2.  Remove  two  alien  head  bolts  securing  the  unit 

3.  Remove  the  unit  from  the  mount. 

:  i 

i 

i 

i 

i _ 

INSTALLATION:  Reverse  of  removal 

(l.'<  Unit  mounting  bolts  (alien  heads)  must  be  tightened  to 
specific  torque  setting 

'2.'  IMU  parameters  must  be  entered  into  the  computer 

E 

,  _  , 

,  FUNCTIONAL  CHECK:  Perform  system  "BTT"  test  plus  IMU  alignment  &  drift  run 

!  J 

ij  : 

*  r  5 

> 

|  |  TEST  EQUIPMENT:  Electrical  power 

j  *  ||  Air  conditioning 

!  !  11  Servo  air 

;  l 

!  1 11 

CLOSE  UP:  Close  access  panel  and  secure 

:  1 

i 

ANALYST’S  OPINION:  Removal  and  replacement  of  the  unit  is  vend.  The 

extended  fractional  test  is  common  with  other  aircraft  systems  and  necessary 
to  insure  proper  operation. 

i 

h 


%■ 


WORK  UNIT  CODE  73^K2 


LOCATION:  RH  Side  of  Aircraft  Belov  Refueling  Probe 


SUPPORT  EQUIPMENT: 


Work  Stand 


ACCESS ; 


Loosen  10  Calfax  fasteners  securing  access  panels. 
Remove  panel  from  aircraft. 


REMOVAL: 


1.  Remove  2  hold  down  screws  securing  power  supply. 

2.  Disconnect  3  electrical  connectors. 

3.  Remove  power  supply  from  aircraft. 


INSTALLATION :  Reverse  of  removal. 


FUNCTIONAL  CHECK: 

Perform  TNS  alignment.  and  drift,  r'hprk- 

Perform  AWG-9  BIT  check. 

TEST  EQUIPMENT. 

Electrical  Power 

Air  Conditioning  Unit 

Servo  Air 

CLOSE  UP: 

Replace  access  panel  and  secure. 

ANALYST'S  OPINION :  Removal/replacement  of  the  unit  is  good.  Location  of  the 
unit  is  acceptable. 


WORK  UNIT  COOK 


ITEM  Inertial  Platform 


AIRCRAFT  AV-8 


t 


LOCATION :  Right  side  of  nose  compartment 


1  SUPPORT  EQUIPMENT:  Work  Stand 

Special  spanner  wrench 

1  .  .  . 

[ 

ACCESS  ;  Remove  nose  cone 

Open  canopy 

i 

1 

3 

3 

J 

[  REMOVAL:  1.  Disconnect  two  electrical  connectors 

|  2.  Remove  two  bolts  securing  the  platform 

3.  Slide  the  unit  out  of  the  mounting  rack 

INSTALLATION:  Reverse  of  removal 

Note:  Installation  of  nose  cone  requires  one  man  to  pull  back  on  control  stick 

to  position  the  pitch  shutter  in  the  "up"  position.  1 

. .  -  -  --  -  -  .  _ 

FUNCTIONAL  CHECK:  Perform  an  INS  "Noimal"  alignment 

Perform  leak  test  on  pitot  and  static  system 

Functionally  test  camera  systems 

TEST  EQUIPMENT:  Electrical  power 

Leak  tester 

3 

] 

1 

CLOSE  UP:  Replace  nose  cone 

»  ANALYST'S  OPINION:  After  access  to  the  unit,  the  removal  and  replacement  task 

is  easy.  The  major  portion  of  the  time  is  expended  gaining  access  to  the  unit 
(removal/replacement  of  the  nose  cone).  Functional  test  of  those  systems  in  the 
nose  cone  also  prolongs  the  maintenance  task. 

i 


'  WORK  UNIT  CODE  739^8 _  ITEM  Power  Supply  AIRCRAFT  AV-8 

\ _ _  _  _  .  _ 

LOCATION:  Left  Hand  Avionic  Bay 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Loosen  panel  fasteners  and  remove  access  panel. 


REMOVAL:  1. 

2. 


INSTALLATION: 


Loosen  nuts  securing  the  unit  and  the  mount. 
Slide  power  supply  out  of  rack. 


Reverse  of  removal. 


FUNCTIONAL  CHECK:  Perform  a  "BIT"  check  and  align  the  INS  systems. 


TEST  EQUIPMENT:  Electrical  Power 


CLOSE  UP: 


Replace  access  panel  and  secure 


ECM  SYSTEMS 


ALQ-100/ALQ-126  COUNTERMEASURE  SET 


ALR-45/ALR-50  COMPONENTS 


ECM  SYSTEMS 


CONTENTS 


COMPONENT 

a-4 

A-6 

A-7 

f-4 

f-8 

F-l4 

AlA-j.OO/AIA-iSo 

76731 

76731 

767L3 

7t>731 

7o73l 

76731 

Countermeasure  Set 

ALR-U5/ALR-5O  Components 

N/A 

763U 

763W1 

763L1 

N/A 

763W1 

763L3 

76311 

763L3 

763L1 

763L3  763WI 


c\  typ-'M* 

ji't. 


76 


Electronics  Countermeasures  Systems 


NOMENCLATURE: 


ALQ-100/AD3.-126  Countermeasure  Set 


’•njc :  A-li:  76731  A-6:  76731  A-7:  767L1  F-'t :  76731 


F-8:  76q1  F-l'i :  76731  AV~5:  _ 

I 

GENERAL  OBSERVATIONS:  The  ADQ-lOO,  observed  in  all  aircraft  except  the  A-7  and 
AV-8  and  the  ALQ-126  observed  in  the  A-7  are  grouped  together  because 
of  the  similarities  in  installation  and  function.  The  AV-8  is  not 
equipped  with  ECM.  The  dominant  characteristic  of  this  unit  is  its 
weight  ( approximate] y  185  pounds).  Installations  differed  primarily 
by  the  manner  that  this  weight  is  accommodated.  Most  installations  are 
the  result  of  ECP  action  and  existence  of  other  systems  already  installed 
limited  the  availability  of  space  to  install  an  item  of  this  sice.  The 
resulting  compromise  provides  much  less  than  optimum  locations  in  sev¬ 
eral  airplanes. 


DESIRABLE  FEATURES:  The  A-7E  airplane  stands  out  as  superior  in  access  to  the 
unit.  The  AI&-100  was  part  of  the  A-7E  basic  design  which  allowed 
placing  it  in  a  convenient  location  that  was  accessible  from  deck  level 
and  permitted  it  to  be  handled  without  support  equipment.  The  A-6  and 
F-l4  are  positioned  to  allow  removal  without  hoisting;  however,  main¬ 
tenance  stands  are  required  which  are  very  inconvenient  when  weight 
and  bulk  of  the  unit  are  considered. 


UNDESIRABLE  FEATURES:  The  primary  fault  with  this  set  is  the  weight  of  about 
185  pounds,  yet  to  perform  its  function,  this  amount  of  material  is 
required.  The  A-4.  F-U,  and  F-8  were  unable  to  handle  this  unit  as 


SYSTEM :  76 _ Electronics  Countermeasures  Systems 

NOMENCLATURE :  AIfl-lOO/ALQ-126  Countermeasure  Set 

UNDESIRABLE  FEATURES :  (Cont. ) 

an  ECP  without  placing  very  high  in  the  airplane.  Hoisting  equip- 
mei.  is  required  and  in  some  cases,  the  hoist  must  reach  far  over 
the  wing  root  area. 

ADDITICHAL  REMARKS:  Adding  major  items  to  an  airplane  already  built  generally 


compromises  maintainability  included  in  the  basic  design  as  well  as 
the  added  unit.  Not  much  can  be  done  about  this  and  to  arrive  at  an 
acceptable  economical  installation  is  an  achievement. 


V.ORK  UNIT  COD'; 


ALQ-lOO  ECM  R/T 


AIRCRAT 


LOCATION :  Upper  Avionic  Compartment 


SUPPORT  EQUIPMENT: 


Hoist 

Maintenance  stand 


ACCESS  : 


Remove  eight  panel  fasteners  on  each  side  of  the  compartment  and 
remove  both  panels. 


1.  Disconnect  electrical  connectors  (2  men) 

2.  Remove  unit  from  rack  and  disassemble  unit  in  compartment 
(2  man  task  -  one  on  each  side  of  the  compartment). 

3.  Remove  unit  from  aircraft. 


REMOVAL: 


(NOTE:  Special  GSE  is  designed  to  handle  and  position  the  unit  over  the  wing 
area.  GSE  was  not  available  for  evaluation). 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHrCK :  Transmitter  unit  is  checked  using  "BIT".  System  antennae 

checked  using  test  equipment. 


TEST  EQUIPMENT:  31-016717-02,  31-016718-02,  31-01^26-01  and 
Electrical  Power 


CLOSE  17: 


Reolace  aircraft  ttanel  and  secure 


ANALYST’S  OPINION:  The  location,  removal  and  replacement  of  the  unit  is  considered 

bad.  The  unit  must  be  positioned  over  the  wing  area,  using  a  handling  fixture  similar 
to  an  overhead  crane,  and  then  removed.  The  installation  and  removal  of  the  unit 
requires  it  be  disassembled  and  assembled  in  the  compartment.  This  is  an  example 
of  the  heaviest  avionics  unit  (185  lbs.)  being  installed  in  the  highest  compartment 
in  the  aircraft. 


-  VC 


ijiui  lews  ran 


WORK  UNIT  CODE  76731 


LOCATION :  Upper  Equipment  Bay  (Upper  Dorsal  Area) 


SUPPORT  EQUIPMENT:  Hoist 

Work  Stand 


ACCESS:  1.  Loosen  42  fasteners  securing  access  panel 

2.  Open  panel  and  install  holding  bar 

3.  Remove  data  link  converter  and  mount  from  access 


REMOVAL  ;1.  Remove  coaxial  and  electrical  connectors 

2.  Remove  two  bolts  securing  the  r/t  in  the  mount 

3.  Attach  hoist  support  sling  to  unit  bracket 

4.  Remove  unit  from  aircraft 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  unit  self -test 

Perform  operational  test  of  system 
Perform  interface  check 


TEST  EQUIPMENT:  Antenna  coupler  set 

AI24-66 

AIR -45  high  power  test  set 

_ _ Electrical  power _ 

CLOSE  UP:  Replace  items  removed  to  gain  access 

Close  panel  and  secure 


ANALYST'S  OPINION:  The  location,  access  and  vemoval/replaceeent  of  the  unit  is 
considered  bad'.  'This  is  another  example  of  the  heaviest  avionic  unit  (185  lbs.) 
being  installed  in  the  highest  compartment  in  the  aircraft 


vmm\  pt&a  S42sj  |Bgs3  pai  IBM . BS|  jpsj  |sg'4 . isasj  ,  igaj  gag.  figa  .  saga  tag  esel _ Bifa _ 


Electronics  Countermeasures  System 


SYSTEM:  76 


NOMENCLATURE: 

ALR-45/ALR-50  Components 

’■njc :  A-!* : 

763L1 
A-6:  763L3 

763W1 
763L1 
A-7:  763L3 

7631a 

763L3 
F-4:  763VJI 

_  r* 

r  -0 : 

763W1 
F-l4:  763L1 

AV-6 : 

GENERAL  OBSERVATIONS:  This  summary  aggregates  the  ALR-45  detector  and  pulse 
analyzer  and  the  ALR-50  reciever.  The  AV-8  and  A-4  do  not  have  the 
eouipment  installed.  The  eouipment  in  the  F-8  was  not  observed. 
ALR-45  detectors  were  constrained  in  location  by  functional  renuire- 
ments  which  tended  to  inhibit  access.  The  analyzers  allowed  more 
freedom  of  location  and  were  generally  good.  The  ALR-50  installa¬ 
tions  fell  short  of  desirable  installations  for  various  reasons. 
Built-in-test  is  a  significant  help  in  checking  the  component:  how¬ 
ever,  test  equipment  is  reauired  for  system  checkout. 

DESIRABLE  FEATURES:  1.  Built-in-test  is  a  help  in  confirming  a  good  compo¬ 
nent  installed.  Its  value  is  degraded  somewhat  by  lack  of  system 
BIT.  2.  AIR-45  analyzers  were  generally  mounted  in  accessible 
places  and  easy  to  remove.  The  detectors  were  reasonably  easy  to 
remove  but  location  constraints  inhibit  access  by  requiring  fairly 
large  stressed  access  panels.  3.  The  eouipment  is  small  and  light 
and  easily  handled. 

UNDESIRABLE  FEATURES:  1.  The  F-4,  ALR-45  analyzer  reouired  further  disassem¬ 
bly  after  removal.  In  the  same  airplane,  the  ALR-50  installation  was 
very  poor.  Several  large  items  had  to  be  removed  to  gain  access. 
(NARF  technicians  estimated  replacement  times  at  5  hours).  2.  The 
A-7  ALR-50  was  mounted  sideways  in  the  compartment.  Visual  access 


SYSTEM:  ?6 _ Electronics  Count e-  measures  System 

NOMENCLATURE:  ALR-4S/ALR-50  Cob  xmenta 

UNDESIRABLE  FEATURES:  (Cont.) 

tc  connectors  is  poor  and  crossed  connections  can  easily  happen. 

3.  The  A— 6  ALR-45  detector  cneckout  is  awkward.  The  unit  must 
he  hooked  into  the  circuit  hut  cannot  be  installed  in  the  pod  in 
order  to  make  adjustments  during  checkout,  4.  As  mentioned  above, 
detector  location  required  stressed  access  panels.  Roughly,  50 
screws  were  required  in  all  of  them. 

ADDITIONAL  REMARKS:  Often  with  sophisticated  equipment  such  as  ECM,  it  is 

not  possible  to  achieve  optimum  locations  because  of  the  functional 
requirements  of  the  unit.  Such  appears  to  be  the  case  with  the 
ALR-45  detectors.  Airframe  structural  requirement  can,  as  in  this 
case,  prohibit  the  traditional  quick  access  associated  with  avio¬ 
nics  installations  unless  the  weight  penalties  associated  with  qui’k 
access  is  accepted. 


VOKK  UNIT  COIVK 


ITEM  TS  3Q53/ALR-45  Pulse  Analyzer  AIRCRAFT  A“^ 


LOCATION :  Right  side  of  the  Aft  Equipment  Compartment 


irPFORT  EQUIPMENT:  None 


ACCESS :  Onen  three  latches  and  lower  compartment  door 


REMOVAL :  1.  Remove  four  connectors 

2.  Remove  two  wing  nuts  securing  unit 

3.  Remove  unit  from  rack 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  System  checked  using  test  equipment 


CLOSE  UP:  Close  aft  equipment  compartment  door  and  secure 


ANALYST'S  OPINION:  Good  installation.  The  location  of  the  equipment  eliminates 
the  heed  for  a  maintenance  stand.  Removal/replacement  of  the  unit  is  easy. 


4l  sal  -MS  tvim  ■ 


WORK  UNIT  CODE  763L3 _  ITEM  ALR-45  Amp,  Detector  AIRCRAFT  A-6 


LOCATION:  Two  in  each  wing  pod 


SUPPORT  EQUIPMENT:  Maintenance  stand 


ACCESS :  Remows  wing  pod  by  removing  60  screws 


REMOVAL :  1.  Disconnect  cables 

2.  Remove  installation  bar  securing  the  amplifier 

3 .  Remove  unit 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK:  Functional  check  is  made  using  test  equipment.  Amplifier  must 
be  connected  but  not  installed  in  the  aircraft  in  order  to  make  adjustments. 


TEST  EQUIPMENT:  ALM-105 

Aircraft  power 

CLOSE  UP:  Replace  wing  pod  and  secure. 

ANALYST’S  OPpfiQW:  Accessibility  to  the  anit  is  considered  bad.  Equipment  should 
be  modified  to  provide  access  to  the  adjustments  aftar  the  unit  is  installed.  Cur¬ 
rent  method  used  to  functionally  check  system  is  considered  unacceptable.  The 
requirement  for  60  screws  in  the  access  panel  is  undesirable ,  but  is  dictated  by 
functional  constraints  on  location. 


i 


< 


WORK  !'N1T  coni-: 


7^3Wl 


TTF.M  ALR-50  Radar  Receiver 


AIRCRAFT  A -7 


LOCATION :  Right  Hand  Avionics  Bay 


SUPPORT  EQUIPMENT:  None 


ACCESS :  Loosen  fasteners  and  lemove  access  panel 

Remove  ARA-50  amplifier  (AM-362U/ARA-50)(2  coax  connectors,  &  two 
screw  type  fasteners) 

_ (See  Continuation  Sheet) _ 


REMOVAL : 


1.  Disconnect  seven  (7)  connectors 

2.  Disconnect  three  (3)  plugs 

3.  Disconnect  two  (2)  screw  type  hold  down  fasteners 

4.  Remove  receiver 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  Ch^CK :  Perform  an  operational  test  on  the  ALR-50  Rader  Receiver 

Operational  check  of  all  equipment  removed 


TEST  EQUIPMENT:  External  electric  power 


CLOSE  UP:  Replace  components  removed 


ANALYST'S  OPINION :  This  installation  has  too  many  connectors  and  sane  can  be 
connected  wrong.  The  receiver  is  mounted  side  ways  and  provides  poor  visual 
access.  Removal  o\  . -o  components  for  access  is  considered  very  poor.  This 
installation  involves  an  apparent  high  maintenance  risk. 


CONTINUATION  SHEET: 


WORK  UNIT  COD? 


ACCESS :  (Cont.) 


763W1 _  ITEM  AIR-50  Radar  Receiver  AIRCRAFT  A-7 


Remove  ARR-69  receiver  (R-I286/ARR-69)  (1  plug,  1  coax  and 
2  screw  type  hold-dcwn  fasteneis). 


wokk  un  rr  core-:  763LI 


ITEM  ALR-^5  Electrical  Pulse 
Analyzer  ™*-— 


AIRCRAFT  A -7 


LOCATION:  Left  Hand  Avionics  Bay 


ACCESS :  Open  eight  quick  release  fasteners  and  lower  door 


REMOVAL :  1.  Disconnect  electrical  connectors 

2.  Remove  One  (l)  hold  down  bolt 

3 .  Remove  unit 


INSTALLATION:  Reverse  of  removal 


WORK  UNIT  CODK  763L3 _  ITEM  ALR-U5  Amp.  Detector  AIRCRAFT  A*7 


LOCATION:  Nose  Inlet  Area 


SUPPORT  EQUIPMENT:  work  stand 


ACCESS : 

Remove  one  panel  (36  screws) 

Remove  one  panel  (20  screws) 

Remove  mount  (8  screws) 

REMOVAL:  . 

2. 

3. 

Remove  coaxial  connector 

Remove  electrical  connector 

Remove  unit  from  aircraft 

■ 

INSTALLATION: 

Reverse  of  removal 

FUNCTIONAL  CHECK:  Perform  a  self -test  on  the  amplifier  detector 

TEST  EQUIPMENT 

:  Electrical  power 

CLOSE  UP: 


Replace  and  secure  all  removed  panels 


ANALYST'S  OPINION:  The  overall  Installation,  access,  and  removal/replacement 
of  the  unit  is  "acceptable  considering  the  fact  that  the  location  of  the  detector 
close  to  the  antenna  is  required  to  meet  the  operational  requirements .  The 
number  of  fasteners  are  required  because  of  the  location  of  the  panel. 


■w'"" 


jpyf 


WOKK  UNIT  CO  UK  7631-3 _  ITEM  ALR-45.  Anm.  Detector  AIRCRAFT  _  F-4 


LOCATION :  Right  Hand  section  of  tail 


SUPPORT  EQUIPMENT:  High  lift  stand 


ACCESS ; 


Remove  62  stress  screws  from  access  panel  and  remove  panel 


REMOVAL: 


1.  Remove  two  bolts  securing  amplifier  to  bracket 

2.  Disconnect  two  coaxial  and  two  electrical  connectors 

3.  Position  (twist)  amplifier  to  allow  removal  of  two  filters 

4.  Remove  four  Kits  securing  filters 

5.  Remove  amplifier  assembly  from  aircraft 

6.  Remove  ten  screws  securing  amplifier  cover 

7.  Remove  six  nuts  securing  amplifiers  (2  each)  together 

8.  Remove  amplifiers 


INSTALLATION :  Reverse  of  removal 


FUNCTIONAL  CHECK:  perform  unit  self -test  and  operational  test  using  high  power 
test  set. 


TEST  EQUIPMENT:  ALR-45  High  Power  Test  Set 

Electrical  power 


CLOSE  UP:  Replace  access  panels  and  secure 


ANALYST  *  S  OPINION :  The  overall  installation,  access,  removal,  and  replacement 
of  'the  unit  are  acceptable.  The  equipment  operating  requirements  dictate  equip¬ 
ment  locations.  The  number  of  fasteners  are  required  because  oi  the  location  of 
the  oanel. 


4 
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WORK  UNIT  CODE  7^3W1 


R-1764/ALR-50 
ITF:M  Radax  .Receiver 


AIRCRAFT  F-4 


LOCATION:  Upper  Equipment  Bay  (upper  dorsal  area) 


SUPPORT  EQUIPMENT : 


Hoist 

Work  Stand 


ACCESS : 


REM0VA1, : 


Loosen  fasteners  and  open  access  panel 

Remove  data  link  receiver 

Remove  AIQ-100  Receiver  Transmitter 

(See  Continuation  Sheet) _ 


1.  Disconnect  nine  coaxial  connectors. 

2.  Disconnect  two  electrical  connectors. 

3.  Loosen  two  nuts  securing  unit. 

4.  Slide  receiver  to  the  right  and  remove  from  aircraft. 


INSTALLATION: 


Reverse  of  removal 


FUNCTIONAL  CHECK: 


Perform  unit  "BIT"  check  and  check  system  operation  using 
high  power  test  set  and  system  test  set 
Perform  a  system  operational  test  of  all  systems  removed 
or  disconnected 


TEST  EQUIPMENT : 


ALR-45  high  power  test  set 

Test  equipment  needed  to  check  systems  removed 
Electrical  nower 


CLOSE  UP: 


Replace  all  items /components  removed  for  access 


ANALYST'S  OPINION :  The  access  to  the  unit  is  completely  unacceptable.  The  equip¬ 
ment  installed  in  the  compartment  must  be  removed  and  the  compartment  dismantled 
to  gain  access  to  the  unit.  What  should  be  considered  a  simple  removal/replacement 
is  actually  a  major  maintenance  action  (removal/replacement  is  estimated  to  take 
five  hours).  Relocation  of  the  ALR-5^  receiver  is  more  than  warranted. 


I — 


-  - 


WORK  UNIT  CODE  763W1 


CONTINUATION  SHEET: 

R-176U/ALR-50 
ITEM  Radar  Receiver 


AIRCRAFT  F-U 


ACCESS :  ( Continued ) 


Remove  three  radar  computers 
Disconnect  ALQ-100  waveguide  in  two  locations 
Remove  equipment  rack 
Open  canopy 


f 

? 

I 


I 


- T3 -30531  } /AftL-45  (V) - 

WORK  UNIT  CODE  763L1  ITEM  Pulse  Analyzer 

AIRCRAFT  F“ll+ 

LOCATION:  L.H.  Mid  Section  Avionics  Bay 

SUPPORT  EQUIPMENT:  Work  Stand 

ACCESS;  Loosen  29  calfax  fasteners 

Remove  panel  from  aircraft 

REMOVAL: 


1*  Disconnect  4  electrical  connectors 

2.  Remove  hardware  securing  ground  strap 

3.  Loosen  bolt  securing  pvlse  analyzer 

4.  Remove  pulse  analyzer  from  aircraft 


INSTALLATION:  Reverse  of  removal 


FUNCTIONAL  CHECK:  Perform  unit  "BIT"  check  and  operational  test  using  high 
power  test  set 


i  TEST  EQUIPMENT: 

If 


ALR-45  High  Power  Test  Set 
Electrical  Power 


'IT 


CLOSE  UP: 


Replace  access  panel  and  secure 


ANALYST 1 S  OPINION :  The  removal  and  installation  of  the  unit  is  acceptable.  The 
(  access  to  the  unit  could  be  improved  if  quick  release  fasteners  were  used  in  the 
,i  tf  access  panel  and  the  panel  were  hinged.  The  "BIT"  feature  simplifies  testing  of 
j  t  the  unit  after  replacement. 


$ 
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